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arudic 350 Amp 
All the details you need to build 
Our hest-performing amplifier! 
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How to download, install and use 
free PC Board design software 


service Techs 
Build this shorted turns tester - 


PICAXE FUN 
More PICAXE wisdom from Clive 
Seager - the PICAXE inventor! 
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2 Hrs of Music in the 


Palm of Your Hand 

¢ MP3 player stores music and 
data files 

e Uses 1 x AAA battery 
(included) 

e Measures just 76 x 37 x 16mm 


Was $199 
Save $20 


$179 


The Amazin 


Flygun 
The kids Will Love It 
Get the kids to rid the 
house of flies and other 
insect pests. Great fun for 
the big kids as well. 


Was $9.95 ————— 
Save $2.00 7™ 
Mini RC Cars with 


Turbo or Sounds 

e Super small cars just 65mm 
long! 

¢5 models available 





1'000 Foot Air Rocket 


Completely safe, portable 
and easy to use. 
¢ Additional rockets 
& firing discs 
available 
separately. 
e Uses any 
heavy duty 
air pump 
(car tyre 
pumps 
etc). 





CHATSWOOD 
314 Victoria Ave. 

Ph: 02 9884 8822 
Open 7 Days 





Remote Controlled 
Secret Farter 


Hide the box near your intended 


victim. Not only will they be 


embarrassed, they won t even know 


who is responsible. 
¢ Three different 
fart noises. 


|1$4g-95 


4 Exotic Light-Up 


Cocktail Glasses 

Brighten up your next party 
with light-up Martini, Margarita 
and Champagne glasses. 
Available in different colours. 
Batteries included 
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90° Prismatic 


yewing Glasses 

Watch other beach goers, 
without straining your neck. 
Also great for 
watching 
TV in 
bed. 
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3 in 1 Indoor Games Set 


Each chess piece is a specially marked shot 
glass. Every time you take your opponents 
piece you down the glass! It also includes 


two dec 


ks of playing cards 


and checker pieces. 





Cocktail Shaker with Accessories 


Make the perfect cocktail with 
this unique, clear acrylic cocktail 
, shaker. Cocktail instructions & 


accessories 
included 
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High-Tech, Battery Free Torch 


Let there be ‘light! No batteries needed. Just shake and big 
the mechanism produces a current to run the torch. 
Uses high powered Light Emitting Diodes (LEDs). 


Remote Controlled 
Mini Submarine 


The ultimate toy for the bathtub, 


pool, or fish pond. Full 
manouverability & headlight 
¢ Submarine measures: 

73(L)x37(H)x61(D)mm 


BURWOOD 
95 Burwood Rd. 
Ph: 02 9744 6022 
Open 7 Days 


Uses 


Light Emitting 
Diodes (LEDs). 
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Moving Singing 
Finch in Cage 
Little finchy sings and 
moves with life-like 2 
realism. a 
in 
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Just the thing to alert the 
bartender to fill it up again! 
Slam it down & the red light 
will flash for 15 seconds 


high powered 
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Valid until end February ‘04 
All prices in $A 
LIVERPOOL 
225 Macquarie St. 
Ph: 02 9822 7822 
Open Mon - Sat 
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PUBLISHER’S LETTER 


Electronic corrosion 
control is a fraud 


Among all the email and other correspondence 
we receive at SILICON CHIP, there are many com- 
mon requests which are quite understandable, 
especially as they tend to come from readers 
who are new to the magazine. But there are others 
which we find frustrating because they indicate 
that people are still being conned by peddlers of 
technical sounding rubbish. Under this heading 
4 come requests for us to do a project for electronic 
fall. corrosion control for cars. 

A recent email is typical. Here the person quotes 
from the glowing testimonial on a website and asks could we do something 
similar, especially as there does not appear to be much electronics involved. 
In general, the principle of all these schemes is as follows: 

“A small pulsed DC power supply and control module about the size of a 
pack of cigarettes is the heart of our corrosion proofing systems. The power 
supply is all solid state circuitry embedded in electronics grade (UL 94V-0 
flame retardant) epoxy encapsulant for long life and durability in any climate. 
On automobiles and light trucks it is typically installed in the engine bay or 
in the boot where it runs off the 12V from the vehicle battery, drawing less 
current than a typical digital clock. 

One or more unique “programmed capacitive couplers” which are attached 
to the painted metal surface with aircraft-grade adhesive, are charged by the 
power supply/control module and function as if they were the positive half 
of a capacitor. They are wired to the power supply in parallel (each on indi- 
vidual circuits) and meticulously engineered so that each serves to produce a 
measured and specific limited range of capacitance and thus deliver a meas- 
ured and specific limited range electrostatic charge via capacitive coupling. 
These capacitive couplers are vital to the effectiveness of the system and the 
utmost care is exercised in their manufacture”. 

Well, there you go. They must be good. Such systems frequently appear 
to be protected by a patent and they have all been endorsed by “university 
tests” or “independent engineers”. Only the patent is never listed and details 
of the university or the “independent engineers” are never mentioned. Nor 
is there a warranty. Funny that. 

I always reply to these emails along the lines that I regard electronic cor- 
rosion control as a lot of hogwash and a fraud. How can such a system pos- 
sibly work? There is no current flow through to the car body and there is no 
sacrificial anode (and even if there was, it could not work unless the car body 
was immersed in water!). 

Furthermore, if such a simple low-cost system was effective, why haven’t 
the world’s auto manufacturers all fitted it to their cars? The answer is that 
they don’t work and present measures employed by most car manufacturers 
are so effective that they typically give a 6-year warranty against paint failure 
and perforation corrosion (or words to that effect). In fact, some new cars in 
the USA (where they put salt on the roads in winter) come with a 10-year 
warranty. 

If you want further evidence of fraud, just log onto www.google.com and 
type in “RustEvader”. This US company was prosecuted by the Federal Trade 
Commission as long ago as 1996 and prevented from promoting its electronic 
corrosion protection system. Yet many other companies continue to promote 
virtually identical systems. The message is simple. They don’t work. They 
can’t work. It’s a con! 


Leo Simpson 
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Computer bits? We’ve got the lot! 


of Mew Product 









Includes two serial ports and one bi-direc- 
tional printer port on the PCI BUS. 
Installation is simple with the Plug n Play 
BIOS support. a 
Cat 2620-7 Serial/Parallel Card — 
2S/1P PnP PCI $130 


USB to RS-422/485 

These devices provides native windows RS-422/485 COM ports 
which are compatible with Windows serial communication 
applications. 

Cat 2853-7 USB to 1 RS422/485 with Opto Isolation $249 
Cat 2854-7 USB to 2 RS422/485 with Opto Isolation $499 





















This new 6 in 1 memory card reader |? —=— a, 









reads all the popular memory cards a = Cat 2907-7 USB to 4R ps 
plus older style PCMCIA ATA flash FT 3 lo 4 RS422/485 $56 
cards. Also reads MMC, SD, SM, MS, MS Pro. Auto Parallel 4 Way Bi Directional USB to RS232 






These USB to Serial converters allow serial devices, such as a 
modem to be connected via the computers USB port. 

Cat 2801-7 USB to 1 RS232 - DB25M $79 
Cat 2828-7 USB to 1 RS232 - DB9M $54 
Cat 2852-7 USB to 2 RS232 - DB9M $119 
Cat 2851-7 USB to 4 RS232 - DB9M $349 


USB to Parallel 
Run printers or other devices that use a parallel port from your 


Cat 12015-7 cs $55 cat 12015, oe USB port using these handy adapters. 
: =a Cat 2685-7 USB to Parallel - Cent36M $69 


Plug this card into a PCI slot and it will display the POST using pial hee ie ese enn computers or one t Cat 2697-7 USB to Parallel - DB25F $59 


LEDs. Perfect for trouble shooting PCs that will not boot. “between two printers. Suitable for parallel or serial printers, USB to ATAPI 
Cat 3422-7 —_— Diagnostic Card - PCI Allows ATAPI devices such as CD-ROMS to be connected to a 


USB port. 
Cat 15081-7 USB to ATAPI 


Mem Card Reader/Write 6 in 1 USB 2.0 $119 






This auto switching box can be used either 4 ty 


_—,, 
in 1 out (4 PC's share 1 printer) or 1 in 4 out 
USB Net Phone (1 PC uses 4 printers). ee 


Cat 12016-7 $75 
UTP RJ45 Manual AB 
Switch between two UTP devicesor = 








Cat 6785-7 














$30 
















Manual VGA, AT Kb - Serial Braven Sa Box 4 way: 
Cat 12041-7 $55 







This advanced 4D Dual Wheel Mouse has 









100% Microsoft wheel functionality & superior =, \ 

performance and comfort. Middle button is % VGA Monitor/PS/2 Kb & Mouse 4way S/box 
programmable. Manual switches to control up to four PCs using one console, 
Cat 8052-7 ‘Trackball $59 | | Cat 12050-7 $61 







KVM 2 PC Controller AT-PS/2 Serial Mouse i 
These switches are active, so they keep the serial mouse alive 
when you switch 






















Connect your PC to mobile phones using these Infrared 


































adapters or form a datalink from your PC to your laptop. Cat 11610-7 $259 Never have to feach behind the ; 

Cat 8518-7 IR - M/B 115.2 Kbps $75 computer again with this 5.25” front 

Cat 8421-7 IR - Serial 115.2 Kbps ‘ 5 . access bay. Reads & writes 6 Memory —cate7es 

Cat 8923-7 IR - USB 115.2 Kbps & 4Mbps Easily capture a picture from your analogue video stream. Just cards, CF, SM, MMC, SD, MS and MD. Also has three USB 2.0 


plug the capture box into a USB port and load the included ports and two firewire ports. Plus audio in/out and 5volt/‘12volt 


out. It will operate with Win 98SE or later and Mac OS 8.6. 
Cat 6765-7 3 USB 2.0 & 2 FireWire ports $129 


















Cat 3525 Aaa 





Receive Digital TV on your computer. As transmitted by } 
the FTA stations eg Channels 7, 9, 10, ABC and SBS. 

Cat 3522-7 Digital TV Terrestial Card DVB-T $279 
Use these external TV Tuner boxes to watch TV on your 
desktop or laptop. ; 
Cat 3523-7 TV Box USB 1.1 with FM Radio $179 | 

Ideal for Notebooks! 
Cat 3525-7 TV Box Ext for LCD/CRT Monitor $239 





Holds 14”, 15” & 17” LCD monitors. 
Supports up to 8kg. 3 in 1 design - 
desktop, wall and clamp mounting. 
Standard VESA mounts. 

Cat 4666-7 Monitor Arm $99 





software. 

Ex¢cend i€? 
USB Port Extender 2) } 
Cat5 UTP cable. Ideal for setting up low ae 

cost web cams etc. 

pun bastupigeGcise ve 
Allows one keyboard, monitor and mouse to be operated up to 


Cat 3393-7 Video Frame Capture - USB Port $139 
Extends a USB 1.1 port up to 50m using 

Cat 1166-7 USB Extender ca 108 
150m from the PC. The connection between the sender and 


















































A mouse which uses electromagnetic é - receiver unit is via Cat5 STP cable, : Cnuum 4 WI [5A SIOt 3 

technology to provide high resolution Sa ‘cat 1162-7 Console Extender PS/2 $469 A Pentium By Lact oebh going te es is 

input - there’s no ball to clog. It's also a % based on the In 3 ig “ atures ; 

stylus pen input device which has pinpoint accu- infrared Remwate foe ol Signal aps oi Oe Ge, veel ms as Spee sae 
racy with writing, drawing and painting capabilities. Extend the range of your remote control socket and dig (4 in/4 out). Comes Cat 17078 
Cat 8676-7 Mouse Tablet ‘one room to another. with 1 AGP slot 3 PCI slots, 3 ISA slots, 4 onboard COM's ports 















Cat 1008056-7 IR Remote Control Extender $129 and a MicroPC! socket. With ISA slots on board and a long life 


Printer Extender to 400m Non Powered Cat 1 cycle, it is the platform of choice for industrial applications 
A simp logan eon to pera pier at up to 400m Sd alee aden stl sad 






Microgram’s range of magnetic card readers cover | 
all three tracks and come with either a serial or key- A 
board wedge style connection. 














Fl 
Cat 8768-7 Track 1&2 KB PS/2 $259 A very fast thermal printer with extremely om 
seen? Tockziwemerse a |__| eegtpGaeie lo xendaVeksalun hey depos oily 
- ‘ac ; 2 ’ 
: \~ ee Le as - ss | parallel Interface. Gray or Black available. 
Cat 8218-7 Track 2&3 KB AT Wedge $259 cat ass | | Cat 3441-7 ‘Video (VGA) Extender $399 so 






Cat 8968-7 Track 2 KB Wedge PS/2 Prog $259 Cat 9177-7 POS Thermal Printer $799 














Dealer inquiries 


¢MicroGram Computers 


Ph: (02) 4389 8444 FreeFax: 1800 625 777 p info@mgram.com.au 


Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 


See all these products & more on our website...www.mgram.com.au 
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MAILBAG 


Valve preamplifier won’t have 
“valve” sound 

Early valve amplifiers did produce 
a significant amount of distortion, as 
did transistor amplifiers of a similar 
vintage. But it is the type of distortion 
that these valve amplifiers produced 
that made them sound better. 

Simple valve amplifiers introduce 
even order harmonics so the distortion 
is similar to a musical chord. On the 
contrary, simple transistor amplifiers 
produce even and odd order harmon- 
ics. The odd order harmonics were 
introduced by the simple class B 
power section of these amplifiers. A 
human brain is good at noticing small 
amounts of odd-order distortion gener- 
ated by transistor amplifiers but it will 
ignore even order distortion generated 
by valve amplifiers. 

So let’s forget about the history and 
think about why somebody would 
want to add a valve preamplifier to 
their relatively non-distorting transis- 
tor amplifier. One of the main reasons 
is to experience the added effect of 
even order harmonics. Notice that I 
called it an “effect” rather than distor- 
tion. In particular, it must be noted that 
valve guitar amplifiers were around be- 
fore transistor amplifiers ever existed. 
The sound with this added effect is 
the sound expected from an electric 
guitar! 

The valve amplifier you published 
in the November 2003 issue employs 
negative feedback to remove some of 
the very effect that you were trying 
to generate. If you look at the Vintage 
Radio section of your magazine, you 
will find many examples of valve am- 
plifier stages that employ little or no 
negative feedback. There is even one 
example of a stage with no negative 
feedback in the Vintage Radio section 
of the same issue that you published 
the valve preamplifier in! 

Our own valve preamplifier (K188) 
is based ona single subminiature pen- 
tode with flying leads. The pentode 
has a maximum plate voltage of 30V 
and needs 1.2V at 10mA to power the 
filament. The gain is adjustable from 0 
to 4 times and the output impedance is 
about 10kQ and the frequency response 
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extends from 6Hz to 600kHz; perfect 
for inserting in-line with an amplifier 
system to simulate valve sound. Best 
of all, since no negative feedback was 
used you would get to experience true 
valve sound, as it used to be. 

Branko Justic, 

Oatley Electronics. 

Comment: while it is true that virtually 
all the circuits featured in Vintage Ra- 
dio did not employ negative feedback, 
most good quality amplifiers produced 
at the end of the valve era did feature 
negative feedback, particularly in 
push-pull power amplifiers, and that 
includes virtually all guitar ampli- 
fiers. 

Sadly, no simple valve circuit, 
whether it features negative feedback 
or not, can hope to simulate the over- 
all sound of a valve guitar amplifier, 
particularly when it is driven into 
overload. The controversy rolls on! 


Developing the 
valve theme 

Well, you said you would never do 
it but you did. Congratulations! As a 
keen hifi advocate and electronic DIY- 
er, I believe that for a magazine such as 
SILICON CHIP this is a great opportunity 
to open up and maintain a new follow- 
ing of persons interested in hifi/guitar 
and also valves. As an instance, take 
a look at http://tubesall.hihome.com/ 
tube.htm which gives some idea of the 
interest in valve-based audio equip- 
ment, particularly for DIYers. 

Here are a couple of ideas for de- 
velopment. 

(1). Take your existing valve preamp 
design and the principles of your re- 
cent guitar effects unit to provide a 
guitar preamplifier based on valves 
that provides pre-distortion (that gui- 
tar players love) and combine this with 
your SC480 50W power amplifier to 
provide a valve sound with solid-state 
reliability in the output stage. 

(2). Develop your existing valve 
preamp design into a stereo RIAA 
equalised preamp for magnetic car- 
tridges. Recent developments in 
valve quality, component tolerance 
and noise figures allow a very respect- 
able amplifier to be built. Your exist- 





ing power supply, properly screened, 
could be utilised and you already have 
DC for the heaters. 

I use three 12AX7s (ECC83) in my 
preamp and I am very happy with 
the performance/background noise 
compared to solid state designs. And 
it sounds better! 

(3). A valve power amplifier. Jay- 
car are selling EL34s (6CA7s) which 
are good for about 30W in push-pull 
mode and the 12AX7 could be an 
amplifier/phase splitter (OK, you 
may struggle with gain with only one 
per channel). 

Of course, the output and power 
supply transformers may be the “kill- 
er” of this idea — both the availability 
and the cost — which you note in your 
valve preamp article but perhaps there 
are some possibilities with existing 
manufacturers if there was enough 
interest from your readers. 

Looking forward to more “tubes” in 
SILICON CHIP. 

Dean Brookes, 

via email. 


Valve days 
long since gone 

Paul Rohde (Mailbag, January 2004) 
seems to have worked himself into a bit 
of a frenzy over your “valve philoso- 
phy”, if there is such a thing. 

Sound quality is a very elusive ani- 
mal and, in spite of many advances, 
there is still not much really good qual- 
ity sound available, due mainly to the 
difficulty and expense of producing 
really good loudspeakers. Since the 
advent of CDs, there is no technical 
reason for recorded sound not to be 
nigh on perfect although many sound 
recordists or the acoustics of the re- 
cording studio still manage to wreak 
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havoc on the final result. 

When transistors first became avail- 
able, I was rather suspicious of these 
new-fangled devices which then had 
many limitations and, as I thought at 
the time, could never replace valves. 
However, when I built my first com- 
plete transistor amplifier in about 
1968, I could not believe the absence 
of intermodulation distortion and the 
overall goodness of the sound. I might 
add that the valve amplifier I had been 
using was one of the better designs 
with a claimed distortion of 0.1%. I 
would never now consider the use of 
valve amplification for one moment. 

As you so rightly say, they “were 
great in the past (when there was no 
other choice) but their day is long 
since gone”. 

Loudspeakers still influence the 
final sound quality far more than 
source and amplifier and even very 
expensive speakers can be a disap- 
pointment. Most have colouration 
and most dealers seem to think that 
is what the buyers want. The attrac- 
tion to valves is a bit like the attraction 

o “quack” medicines and other such 
fads. People are always attracted to off- 
beat solutions even though there is no 
cogent evidence of any advantage over 
scientifically proven procedures. 

I think your philosophy on valve 
amplifiers is quite clear and correct but 
you have a magazine to produce and 
you must consider the requirements of 
your readers no matter how misguided 
some of them may be! 

Alan March, 

via email. 


Miller effect 
was a problem 

Well, well! I thought that curiosity 
would finally persuade your design 
team, even if nothing else did, to 
have a go at valves! I have been mak- 
ing projects since the mid-1950s and 
I have to say that “FETs with lamps 
inside” haven’t entered the scheme of 
things for me since David Tillbrook 
produced his brilliant amplifier design 
using Mosfets in the early 1980s. 

On a more serious note, I recall that 
“Radio and Hobbies” struggled with 
the problems surrounding “Miller 
Effect” in triode stages, with some of 
their control units in the “Playmas- 
ter” series of the 1950s. This I think, 
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led them to concentrate on the EF86 
pentode (which had a “coiled coil” 
filament for hum reduction), where 
gain and equalisation was the aim. 
This valve also had its problems, 
noise being the main one. In a low- 
noise application, one sometimes 
had to sample several valves before 
satisfaction was achieved. 

Where impedance conversion rath- 
er than pure stage gain was the aim, 
“Radio and Hobbies” chose on at least 
one occasion (I think it was a control 
unit for crystal and ceramic pickups 
in the early days of domestic stereo) 
to use a 12AU7 twin triode. “Miller 
Effect” with high input impedances 
was a lesser problem with this valve, 
although I believe the stage gain 
achievable was much less than with 
the 12AX7 or the 12AT7. 

Bruce Bowman, 

via email. 

Comment: the biggest problem with 
EF86 valves was their tendency to 
become microphonic, after which 
the slightest tap would make them 
“sing”. 


Multi-element TV 
antennas can be fakes 

It was interesting to read about 
your Penrith reader’s experiences 
with hail-damaged TV antennas in 
Mailbag in the December 2003 issue. 
I live in Riverstone which probably 
copped the worst of that same storm. 
My backyard went from English 
Country Garden to Arctic Wilderness 
in about five minutes! I had a similar 
antenna arrangement, with a VHF/ 
UHF job pointed at Artarmon and a 
96-element UHF antenna pointed at 
Woolongong, but I didn’t get any sort 
of picture afterwards; not surprising 
with the masthead amplifier lying on 
the ground in four pieces and buried 
under six inches of solid ice! 

The UHF antenna was reduced to 
a single piece of aluminium box sec- 
tion sitting forlornly at the top of the 
pole, and the VHF antenna looked like 
someone had attacked it with a meat 
cleaver. 

Well, a new antenna system, com- 
plete with a brand-new masthead 
amplifier has just been installed and 
works a treat. I’ve now got the most 
common replacement out here: a Band 
III VHF antenna pointed at Artarmon 









The Tiger 
comes to 
Australia 






The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I’C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal I/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 





















TIG505 Single Board 


Computer 
The TIG505 is — 
an Australian : 
SBC using the © 
TCN1/4 or 
TCN4/4 Tiger 
processor with = 
512K FLASH 
and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PROM Programmer 
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This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
173 Boronia Rd, Boronia, Vic. 3155 
Ph 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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Mailbag: continued 


and the ABC and SBS on UHF from 
Wollongong. 

VHF I ABC reception has always 
been marginal at best out here, with 
a ghost from the Blue Mountains and 
violent Doppler flutter when a big 
Hercules comes in for a landing at 
the Richmond Air Force Base. Plus 
I no longer have those huge rear ele- 
ments that seem to be so attractive to 
big birds! 

The thing that’s intrigued me is that, 
while as far as I can see the new 96-ele- 
ment UHF antenna looks pretty much 
like my old one, this one pulls in the 
Wollongong UHF channels like you 
wouldn’t believe! Running the signal 
through my household 8-outlet sys- 
tem without the amplifier still gives 
a pretty passable picture. The other 
antenna would give a barely visible 
picture under the same conditions. 

I actually asked the guy fixing a 
neighbour’s antenna about this and 
he confirmed what your Penrith 
correspondent suspected: there are 
antennas that have been carefully engi- 
neered using strict scientific principles 
which perform their tasks as well as is 
possible for a structure of those dimen- 
sions. There are also antennas which 
have been “reverse engineered” (ie, 
copied) from a working design (how 
accurately being anybody’s guess), and 
then there are “counterfeit” antennas 
which are simply rubbish, basically 
flung together to resemble a proper 
antenna. They do work, sort of, but 
so does an ordinary piece of wire under 
good conditions. 

The stupid thing is that in many 
cases the same materials could have 
been used to make an antenna that 
really did work! 

Keith Walters, 

via email. 


Hybrid computers 
not quite dead 

Rod Cripps, “Mailbag” December 
2003, was interested in hearing from 
people with information on surviving 
examples of analog/hybrid computers. 
Well, the technology might not be as 
dead as he thinks. 

A series of construction articles to 
build a hybrid computer ran in “Eve- 
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ryday Practical Electronics Online” 
towards the end of 2002. Currently, 
the December 2002 issue is offered as 
a free sample and a PDF version can 
be downloaded from the EPE Online 
website at www.epemag.com. 

This issue contains Pt.2 in the 
construction series, which describes 
the “programming” of the computer 
together with using it with PC-based 
software to do calculations for a flight 
simulator. 

Paul Gittings, 

Russell Lea, NSW. 


Running SC480 modules 
at higher voltage 

The letters about the SC480 ampli- 
fier (from R. C. and J. W.) in the Novem- 
ber issue caught my attention. I have 
been using three of the 1987 modules 
for some time with a 30V-0-30V trans- 
former without problems. The DC volt- 
age to the modules is +43.2V. It is true 
that the BC639s and BC640 run hot 
but only at 50-60°C and this appears 
to be within the operating specs of the 
transistors (ON data sheets). 

Do you think I have a disaster wait- 
ing to happen here? RC’s transformer 
must be unusual if the rectified DC 
voltage is 47V. 

Just for your information, two of the 
1987 modules were built using MJ802/ 
MJ4502 output pairs (since I had these 
available) and they work perfectly 
without any other modifications and 
(to my ears) sound better than when 
using the 3055/2955 pairs. 

Incidentally, concerning the valve 
preamp, I have used two 240VAC 
mains transformers back-to-back to 
generate HT voltages for valves. This 
maintains isolation from the mains 
and need not be too expensive since 
the current involved is usually low. If 
the input transformer has dual second- 
ary windings, one winding can be used 
for the heater supply. Of course, size 
and space may be a problem. 

David Allen, 

Aspley, Qld. 

Comment: your amplifier modules 
should be OK with the higher volt- 
age, especially as you are using the 
MJ802, etc. We would expect them to 
sound better too. 


Solar cells not viable 

I want to comment on the edito- 
rial regarding solar or gas fired power 
stations in the December 2003 issue. 
Firstly, I think you may have glossed 
over the issues of solar power some- 
what. For years, conventional solar 
power (using solar cells) has seemed 
to be areasonably viable way of gener- 
ating electricity that is friendly to the 
environment, however a lot of people 
seem to only concentrate on how much 
power they can output and forget about 
how much power (and pollution) it 
actually costs to make them. 

Unless a solar cell is capable of gen- 
erating more energy than the manufac- 
turing process takes, then there is little 
point in using them other than to make 
people buy them because they believe 
they are helping the environment or 
saving money. Also there is the issue 
of disposal, given that in my experi- 
ence solar cells only work efficiently 
for about 10 years or so and eventu- 
ally degrade due to the effects of the 
weather (sun, rain, hail, etc). 

I can’t help but think that as a 
country we have chosen the certainty 
of environmental damage through 
greenhouse-gas emissions for electric- 
ity generation as opposed to taking the 
route of nuclear generation. Whilst I 
will admit that yes nuclear accidents 
are possible, I still believe that it is 
also possible to reduce the risks so as 
to be almost negligible. 

Anyway, it is good to see that the 
Editorials still keep touching on fairly 
controversial topics. Thanks for a great 
magazine, keep it up. 

David Peters, 

Bathurst, NSW. 

Comment: the subject of solar payback 
has been well researched. Have a look 
at http://www.ecotopia.com/apollo2/ 
pvepbtcsi.htm. There are plenty of 
other sites which give similar infor- 
mation. 

We really don’t think nuclear power 
will ever be a viable or ethical solu- 
tion. The problems of decommission- 
ing power stations and reprocessing 
or long-term disposal of fuel rods is 
extremely difficult. Nuclear power sta- 
tions also cause far more “thermal” 
pollution than coal fired stations 
because they must run with lower 
steam temperatures — they are simply 
nowhere near as efficient. sc 
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GIVEAWAY AVAILABLE! 
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Make any purchase at our new Sydney store during the 

grand opening and you will get a FREE $10 gift voucher to 
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Option 1 (100V Speakers) 
4xC 2109C 8” Speakers 
4xC 0805 8” Slimline Grills 


































SOUND 
PACKAGE 


Professional sound reinfo 
does not have to cost a fortur 
We've combined one of o1 
most popular amplifiers with 
everything you need to get ap 


This 2 
multiple- a 
function 
counter 
covers a 
frequency range : 
of 10Hz to 1GHz in two ranges with separate BNC inputs; Ch A 
10Hz to 100MHz and Ch B 100MHz to 1GHz. The wide frequency 
range makes it suitable for servicing and calibrating RF equipment 
such as radio mics, CB and amateur transceivers. Features: ° 8 
digit LED display * High input sensitivity * Period, frequency and 
pulse count (totalise) functions * x20 input attenuator 












consists of: A 4031 30W rte 
C 0376 Paging microphone 








(8Q. Horns) 
4xC 2024 15wi SS 
_ Horn Speakers 
























Treble * 100V and 4-16 outp: 
paging mic with cardioid insert — 


Add some OOMPH 
to your movies! 


Subwoofers add mind blowing 
realism to your home theatre system. 


Generator 
As well as providing a | 
consistent waveform 
this unit is able to 
automatically 

sweep through a 
range of 





STILL WORKS IN 








This subwoofer offers outstanding frequencies 
performance! 1 making it 
Itfeatures a 180W 10 inch driver 5 epidpess aig "very useful for checking response of audio circuits etc. It has 
ith built in amplifier rated at ( pal fot carnping, hiking preven ; ' ioni 
wit piitie \ = 620) 9 as a cigarette lighter! Easy one variable sweep rate and width, as well as functioning as a standard 
0.1% THD. A stunning frequency 6 aN oA pitchers waveform generator with sinusoidal, triangle and square wave 


hand operation with adjustable : ; 
flame. One click piezo ignition. outputs. DC offset and symmetry. Output frequency is adjustable 


FULL 12 MONTH WARRANTY! via front panel rotary dial over seven ranges. It also features a 
; 2 MHz 4 digit frequency counter. 


response of 35Hz-1KHz. The unit —_\ \, noite 
also features level control, frequency ~~ 


crossover adjustment and a phase reversal switch. 
*Allow an additional $20 to road freight to anywhere in Australia. 


THE SYDNEY GRAND OPENING SALE IS NOW ON. OVER 300 QUALITY 
PRODUCTS AT UP TO 50% OFF... DID YOU GET YOUR COPY? 
DON’T DESPAIR, IF YOU MISSED OUT, LOG ON TO OUR WEBSITE 
OR CALL US AND WE WILL RUSH YOU A COPY IMMEDIATELY! 











Want to get started in PC board design? 
Here’s how to download, install and 
configure the free Autotrax design soft- 


ware. 


By PETER SMITH 


VER THE PAST FEW months, 
QO PC Board Design Tutorial 
series has provided a good 
look at the technologies and proc- 
esses involved in PC board design 
and manufacture. Along the way, 
we’ve also recommended a number 
of guidelines applicable to actual 
board design, such as grid spacings, 
track widths, and much more. 
Many of our readers have indicated 
that they are now ready to “have ago” 


i 6 Command Prompt 


files. 


8 SILICON CHIP 


Fig.1: run ATX161ND.EXE at a DOS prompt to extract the Autotrax installation 


at their first design but are not sure 
where to start. Over the next month 
or two, we hope to provide enough 
“hands on” information for you to 
bring your first design into reality. 


Which software? 


Undoubtedly the most common 
question we’re asked is “which PC 
board design software should I use?” 
There’s simply no universal answer to 
this question; there are literally dozens 








®iGsz 
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of products on the market, with vary- 
ing features and price tags. However, 
we strongly believe that you should 
“try before you buy”. All reputable 
products are available in shareware 
or demonstration versions, allowing 
you to make sure that you’re getting 
exactly what you need before reaching 
for your wallet. 

However, if you’re a beginner to 
PC board design, then it’s difficult 
to know precisely what you need. In 
addition, if you don’t plan to produce 
many boards, then you probably don’t 
want to pay much (if anything!) for 
the software anyway. Well, the EDA 
software experts Altium (formerly 
Protel Technology) have come to the 
rescue. They’ve recently made the 
most popular DOS-based PC board 
design software available free! 


Autotrax for gratis! 

Autotrax and its earlier cousin 
Easytrax are two of the most widely 
known EDA software packages on the 
planet. After all, they were among the 
first EDA applications written for the 
IBM PC. 

This popularity brings with it a 
host of benefits. For a start, designs 
produced in Autotrax will be ac- 
cepted in their native format by most 
PC board manufacturers, particularly 
here in Australia. It also means that 
many professional designers as well 
as experienced amateurs cut their 
teeth on this product, so finding help 
when you need it is usually not too 
difficult! 
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Although DOS-based, Autotrax can 
be made to work on all versions of 
Windows without too much difficulty. 
Despite the fact that the user interface 
is definitely not like Windows, the un- 
cluttered menus and keyboard short- 
cuts make it quite easy to master. In 
fact, many users swear by the product 
(and hey, the price is right!). 

Although Autotrax doesn’t have 
some of the bells and whistles avail- 
able on high-priced Windows-based 
alternatives, it can handle all but the 
most complex designs. It includes fea- 
tures like 8-layer design, component 
library editing and simple auto-rout- 
ing. 


Getting your copy 

Autotrax can be obtained from 
Altium’s software download page at 
www.protel.com.au/resources/down- 
loads. Scroll down towards the bottom 
of the page until you find the section 
headed “Freeware”. When you click 
on the “Autotrax” link, you will be 
presented with Altium’s license agree- 
ment. Right click on the link at the foot 
of this page and select “Save Target 
As...” to download the Autotrax file 
(ATX161ND.EXE). 

While you’re there, grab a copy of 
the “EasyAuto” utility. This will en- 
able you to quickly convert PC boards 
designs created in Easytrax to Autotrax 
format. 


Installation 

Being a DOS-based application, 
Autotrax does not include the usual 
“point & click” installation program. 
Nevertheless, installation is quite 
straightforward if you follow the steps 
presented below. 

To begin, place a copy of the down- 
loaded file in the root directory (\) of 
your hard disk drive. We put ours 
in.C:\ for the following examples. 
ATX161ND.EXE is a self-extracting 
zip file; all you need to do is execute it 
and the contents will be automatically 
extracted into the root directory. 

To do this, open a Command 
Prompt and type in the following 
commands: 


G: 
CD\ 
ATX161ND.EXE 


Eight new files will be created in the 
root directory, as shown in Fig.1. 
Still at the Command Prompt, type 
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f ommand Prompt 


- Protel Installation as 


Version 1.2 
Autotrax 
Set directory options f 
1624 KBytes 
Source Drive c 
Destination Drive © 


Destination Path NAUTOTRAX 


Press Escape 
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or Traxedit Program 
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to skip 


ct ? Yes/No/Skip/Exit 





Fig.2: the first screen of the simple installation program. All you have to change 


here is the “Source Drive” entry, which sh 
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Version 1.2. ¢ 
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Fig.3: the final step in the installer is to select the desired graphics driver. Use 
the down-arrow key to highlight the “VGA 640x480” entry and press Enter. 


in INSTALL.EXE and press the <Enter> 
key to launch the installer program 
(Fig.2). In the menu that appears, 
change the “Source Drive” entry from 
“A” to “C” and press the <Enter> key 
three times, accepting the remaining 
defaults. This will install all the main 
PC board design (Traxedit) files in the 
C:\AUTOTRAX directory. 

Following the first menu, three 
similar menus allow you install the 
utilities, printing/plotting program 
(Traxplot) and associated drivers, as 
well as the graphics drivers. Accept 
the suggested defaults in all of these 
menus. 

The final menu allows you to choose 
a graphics driver to suit your video 
card and monitor (Fig.3). Select the 
“VGA 640 x 480” entry from the list for 
now; we'll describe how to use higher 
screen resolutions a little further on. 

Once you’ve done that, you’ll see an 
“Installation Completed” message. As 
indicated by the message, a little “fine 


tuning” is required before launching 
Autotrax for the first time, so let’s do 
that next. 


Configuration 

During the installation, a directory 
called GRAPHDRV was created to 
contain all of the supported graph- 
ics drivers. Of these, only the basic 
VGA driver is required, along with 
the simple GRAPHSET utility used 
to switch display modes. Let’s tidy 
things up at little! 

Using Windows Explorer, open the 
C:\GRAPHDRV directory and copy 
the following files from there into the 
C:\AUTOTRAX directory: 


GRAPH.DRV 
VGA640.DRV 
GRAPHSET.EXE 


After you’ve copied the files, delete 
the entire C:\GRAPHDRYV directory. 
The next job is to modify the DOS 
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Hands-On PC Board Design — continued 


.COM;,EXE;.BAT;.CMD;.¥B5;.VBE;.J5; 
PROCESSOR _A, x86 


search path so that it includes our re- 
maining two directories. For Windows 
95/98 & Me, this can be achieved by 
editing the C:\AUTOEXEC.BAT 
file. To do this, right-click on the 
AUTOEXEC.BAT in Windows Explor- 
er and choose “Edit” from the context 
menu. This automatically opens the 
file in Notepad for editing. 

The contents will vary according to 
your PC’s configuration. However, all 
you need to do is add the following 
line so that it appears after any exist- 
ing lines beginning with the “PATH” 
statement: 


PATH=%PATH%;C:\ AUTOTRAX;C: 
\TRAXPLOT 


Experienced DOS users will know 
that you can also add these two paths 
to the existing “PATH” statement. Ei- 
ther method will work OK. Remember 
to save the changes using File -> Save 
before closing Notepad. 

To modify the path in Windows 
2000 and XP, open Control Panel from 
the Start menu and double-click on 
the “System” icon. Next, click on the 
“Advanced” tab and then the “Envi- 
ronment Variables” button. The “Envi- 
ronment Variables” dialog box appears 
(Fig.4). Highlight the PATH variable 
and click on the Edit button. Now add 
the following string to the end of the 
existing variable value: 


;C:\ AUTOTRAX;C:\ TRAXPLOT 
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Fig.4: the path variable is 
modified via the System 
icon in Control Panel 
under Windows 2000 & 
XP. Remember to click on 
the “OK” button to save 
your changes. 





To check that your path modifica- 
tion was successful, restart Windows 
(not required for 2000 & XP), open a 
Command Prompt, type in “PATH” 
and press <Enter>. On our Windows 
XP system, the result looked like this 
(yours may differ, but you get the 
idea): 


C:\>path 
PATH=C:\WINDOWS\System32;C: 
\WINDOWS \System32\Wbem;C: 
\AUTOTRAX;C:\ TRAXPLOT 


Important: none of the paths in the 


“PATH” statement should exceed 56_ 


characters in length. If they do, Au- 
totrax could behave erroneously. For 
more information on this limitation, 
check out the Airborn Electronics web 
site page www.airborn.com.au/layout/ 
ntvdm.html. 


Desktop icons 

The Autotrax package consists 
of two main applications, namely 
“Traxedit” and “Traxplot”. Traxedit 
is used for creating your PC board 
design, whereas Traxplot is used to 
print out the design and generate files 
for manufacturing. It’s quite a simple 
matter to add icons to your desktop for 
both of these applications. 

To add an icon for Traxedit, start 
Windows Explorer and navigate to the 
C:\AUTOTRAX directory. Drag and 
drop the TRAXEDIT.EXE file from the 
Explorer window to your desktop or 


right click on the file and choose “Cre- 
ate Shortcut”. With the latter method, 
you’ll need to cut and paste the new 
shortcut onto your desktop. 

Next, right-click on the shortcut 
and choose “Properties”. Select the 
“Screen” tab and under the “Usage” 
field, click on the “Full-screen” option 
(see Fig.5). All the remaining (default) 
settings are generally fine, so click on 
the OK button to close the Properties 
box. 

Repeat the above procedure to create 
a shortcut for TRAXPLOT.EXE in the 
C:\TRAXPLOT directory. 


Test time! 


OK, you’re all set to go! Double-click 
on the Traxedit icon and the Windows 
desktop should disappear, replaced 
with the “Protel Autotrax” opening 
screen. Hit any key to get to the main 
screen, where you’ll be prompted to 
open a file for editing. The default 
file name is shown as *.PCB. If you 
simply hit <Enter>, you’ll get a list 
of the demo designs included in the 
TRAXEDIT directory. 

The main menu can be displayed 
at any time by hitting <Enter>. If that 
doesn’t work, you may be in edit mode 
— simply hit the <Esc> key to exit edit 
mode first. 

Many commands within Traxedit 
can be actioned with just a single 
keystroke. Where possible, this is the 
first letter of the command. For exam- 
ple, to close Traxedit, you can either 
select File -> Quit from the main menu 
or press <F> followed by <Q>. 

As with other MS-DOS programs, 
you can suspend Traxedit and switch 
to Windows to perform other tasks. To 
do this, hold down <Alt> and press 
<Enter>, or use <Alt + Tab> to switch 
between active tasks. You can also use 
the “Windows” key if your keyboard 
has one. . 


Display resolution 

If you plan to do a lot of work in 
Autotrax, then increasing the screen 
resolution to something higher than 
the standard 640x480 pixels can 
make life a lot easier. With higher 
resolutions, you can see more of your 
board at any one time; there’s a lot 
less need to continually zoom and 
pan around. 

The higher resolution drivers in- 
cluded with Autotrax were intended 
for use with specific video cards, the 
majority of which have long-since 
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Fig.5: after creating a shortcut icon to 
Traxedit, you need to go to the Screen 
tab in the Traxedit shortcut properties 
dialog and select “Full-screen” usage. 

You then repeat this procedure for the 
Traxplot shortcut. 


been recycled (we hope!). However, 
help is at hand! Steven Murray of Air- 
born Electronics has made available 
a complete set of drivers for resolu- 













Tube Modulator. 
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your order with cheque or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 


tions up to 1600 x 1200 pixels. You 
can download these free of charge 
from www.airborn.com.au/layout/ 


easytrax.html. 
Unzipping the drivers 


All the drivers are contained in a 
single file named EASYVIDEO.ZIP. 
Simply unzip the contents of this file 
into your C:\AUTOTRAX directory 
and run the GRAPHSET.EXE utility 
to switch resolutions. In the unlikely 
event that you experience problems 
with the drivers, you’ll find a host of 
useful information on Steve’s site. 

Well, that’s about all we have room 
for this month. We hope to bring you 
more on Autotrax in upcoming issues, 
including how to create your own com- 
ponents libraries, design a simple PC 
board and print out the results from 
Windows. 


Credits 


Our thanks to Steven Murray of 
Airborn Electronics for making his 
updated Easytrax/Autotrax video 
drivers freely available. You’ll also 
find a plethora of common-sense in- 
formation on the RCS Radio web site 
at www.rcsradio.com.au, courtesy of 
Bob Barnes. sc 
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Does your PC crash intermittently? Maybe 
the hard disk or something else within the 
machine is not getting the right rail voltage 
but how would you know? This unit lets you 
easily monitor the main power rails — it clips 
into your PC and has three LED bargraphs 
and an alarm to indicate if any of the supply 
rails swings too high or too low. 


S WELL AS HAVING to prov- 
A a number of different DC 

voltages, your PC’s power 
supply has to deliver an appreci- 
able amount of power — hundreds of 
watts. This is the main reason why 
switchmode power supplies are used, 
because they’re much more efficient 
than the older “linear” type of power 
supply. However, they’re also more 
complex and this tends to make them 
slightly less reliable. 
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Also, some PC power supplies really 
do have trouble supplying all that cur- 
rent and sometimes they fail to deliver 
just the right voltage at critical times 
— like when you are in middle of a big 
download off the Internet. If you build 
this unit, it will give you a visual and 
audible warning of the problem so that 
you can have it fixed. 

Of course, apart from data loss, if 
a PC’s power supply does happen to 
develop a fault, this can have quite 


disastrous (and costly) consequences. 
Replacing a blown CPU chip can in- 
volve many hundreds of dollars, while 
replacing blown DIMM modules can 
be almost as costly. 

Fortunately, many of the latest PC 
power supplies incorporate special 
circuitry to detect when any of the 
main power rail voltages fail or go 
high and shut down the supply if 
such: a fault occurs. However, such 
protection circuitry does not always 
do the job, so this monitoring circuit 
can still be a worthwhile addition. It’s 
good to know that if a fault develops, 
you'll be warned straight away so you 
can “pull the plug” before much dam- 
age is done. 

So that’s the idea of this project. 
It’s a low-cost, easy-to-build circuit 
which can continuously monitor the 
main power rails in a PC and display 
their status via columns of LEDs. At 
the same time, whenever it senses that 
any of the rail voltages has moved out 
of the safe operating range (too high 
or too low), it sounds a small piezo 
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buzzer to draw your attention to a 
possible problem. 

How many supply rails does it 
monitor? The answer is “just three” 
but they are the three that are now the 
most important. These are the +12V 
line (used for the motors on most disk 
drives), the +5V line (used for most of 
the logic on drives and plug-in cards) 
and the +3.3V line (used to power the 
memory modules, the chipset and 
motherboard logic and the CPU). 

By the way, as you can see from 
Table 1, PC processor voltages have 
varied a great deal in recent years. 
In most cases, the processor supply 
voltage(s) are derived from the +3.3V 
line from the power supply, either 
directly or via a DC-DC converter, 
which has its output voltage(s) set 
either manually by jumper shunts on 
the motherboard or automatically via 
“VID” (voltage identification) coding 
pins on the processor itself. So in 
most cases, it’s sufficient to monitor 
the +3.3V line in order to keep an eye 
on processor voltage. 

The only exception to this is with 
the latest generation of PCs using very 
fast P4 processors, where the chip’s 
DC-DC converter is run from the 
motherboard’s auxiliary +12V line 
(rather than the +3.3V line) in order 
to be able to supply the extra power. In 
these cases, monitoring the +12V line 
is probably sufficient to keep an eye 
on processor voltage, although you’d 
still be advised to monitor the +3.3V 
line as well because this is used for the 
memory modules and the chipset. 


Forget -5V and -12V 


It isn’t really necessary to monitor 
the -5V line any more, because this 
was actually only used by a few of the 
older ISA bus cards (like RS-232C se- 
rial port and modem cards). Similarly, 
it’s no longer necessary to monitor the 
-12V line, because this too is rarely 
used in most PCs made in the last 10 
years or so. 

So by monitoring just the +12V, +5V 
and +3.3V lines, we’re likely to be able 
to detect just about any fault in a PC 
power supply that could result in data 
loss or damage to critical circuitry or 
components. 

It’s very easy to monitor the +12V 
and +5V lines, because these are avail- 
able from any disk drive cable connec- 
tor —and there’s usually at least one of 
these spare. The +3.3V line is a little 
more awkward, though. You generally 
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S& PC POWER RAIL MONITOR/TESTER 


Fig.1: the circuit is based on three LM3914 dot/ar display driver ICs 
(IC1-IC3) — one to monitor the +12V rail, one for the +5V rail and one for 
the +3.3V rail. Each IC drives five LEDs which indicate the status of each 


supply rail at a glance. 


have to run one or two wires connect- 
ing directly to the motherboard at the 
main power connector. We’ll give you 
the details of this later in the article. 


How it works 
To keep the project as simple as pos- 





sible, each of the three power lines is 
monitored by an expanded-scale LED 
voltmeter circuit based on an LM3914 
dot/bar display driver IC. As you can 
see from the circuit diagram (Fig.1), 
IC1 is used to monitor the +12V line 
while IC2 and IC3 monitor the +5V 
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Fig.2: install the parts on the PC board as shown here, taking care to ensure that all polarised parts 
are oriented correctly. Note that trimpots VR1-VR3 are mounted on the copper side of the board. 





and +3.3V lines respectively. 
Although each LM3914 has 10 out- 

put lines, designed to drive 10 LEDs 

in a normal dot or bar type display, 


PROCESSOR SUPPLY VOLTAGES 
Motherboard Setting Processor 


Early Intel Peet, AD K5, 


Later Intel Pentium 
Intel MMX Pentium 
AMD K6 
AMD K6, Cyrix 6x86/M-I1 

'2.4V' (3.3V & 2.4V) AMD K6-2, K6-3 
'2.45V' (3.3V & 2.45V) Cyrix 6x86LV 


AUTO VOLTAGE SELECTION VIA VID CODING* 
10000 (3.5V) 
10001 (3.4V) 
10010 (3.3V) 
10011 (3.2V) 
10100 (3.1V) 


“VRE' (3.5V) 
‘STD' (3.3V) 
‘MMX' (3.3V & 2.8V) 
'3.2V' (3.3V & 3.2V) 
'2.9V' (3.3V & 2.9V) 


Intel Pentium Pro fs VID pins) 
in Socket 370 


10110 (2.9V) 

10111 (2.8V) CPU voltage derived 
11000 (2.7V) from motherboard 3.3V line 
11001 (2.6V) 

11010 (2.5V) 


11011 (2.4V) 
11100 (2.3V) 
11101 (2.2V) 
11110 (2.1V) 
(11111= No GPU) 
00000 (2.05V) 
00001 (2.00V). 


ron, Pill 

Pentium 4 

23. & 478; also 

& Athlon XP 
00110 (1.75V) 
00111 (1.70V) 
01000 (1.65V) 
01001 (1.60V) 
01010 (1.55V) 
01011 (1.50V) 
01100 (1.45V) 
~ 01101 (1.40V) 
01110 (1.35V) 
01111 (1.30V) 


*Voltage selection by four or five coding pins on CPU itself 


CPU voltage derived 
from motherboard 3.3V line 
(or auxiliary 12V for later P4 
processors) 
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here we use only nine of the outputs 
to drive a total of five LEDs per chip. 
Output O6 in the centre of each chip’s 
voltage range is used to drive the green 
“OK” LED for that power line, while 
the remaining eight outputs are con- 
nected as four tandem pairs to power 
the “HIGH”, “TOO HIGH”, “LOW” 
and “TOO LOW” LEDs for each sup- 
ply line. 

All three ICs are actually powered 
from the PC’s +12V line and the LEDs 
are all connected to this line as well. 
This means, of course, that if the PC’s 
+12V line fails completely, the com- 
plete monitoring circuit will go dead 
as well. But as this in itself will be a 
clear indication that your PC’s power 
supply hasa serious problem, we don’t 
see it as a disadvantage. 

As youcan see, the inputs of IC2 and 
IC3 are connected directly to the +5V 
and +3.3V rails of the PC. However, 
to allow IC1 to correctly monitor the 
+12V rail, we use a simple 2:1 resistive 
voltage divider to allow it to monitor 
half the voltage — ie, a nominal +6V 
rail which is directly proportional to 
the +12V rail. 

The reference voltage and sensing 
range of each IC are tailored using the 
resistors connected to pins 4, 6, 7 & 
8 to give the correct “centre voltage” 
and measuring range for each of the 
three voltage rails. But each IC also 
has a trimpot (VR1, VR2 and VR3), so 
that each monitor can be calibrated 
independently for correct indication 
and alarm sensing. 

By the way, calibration trimpot VR3 
has a higher value than the other two 
so that the centre of IC3’s sensing range 
can be adjusted to suit whatever volt- 
age is used in the PC for running the 
CPU. So you’re not forced to monitor 
just the motherboard’s +3.3V line; you 
can monitor the actual CPU supply 


voltage if you prefer. We recommend 
that you do monitor the +3.3V line 
though, because it’s easier to do this 
and therefore less risky. 

How do we do the alarm sensing? 
Ah, that’s easier than you’d think. As 
you can see, the three LEDs which are 
used to indicate “OK”, “HIGH” and 
“LOW” in each monitor are all con- 
nected directly to the +12V line. So 
when any of these LEDs is illuminated 
(because there’s no serious problem), 
nothing else happens. 

On the other hand, the LEDs at the 
top and bottom of each monitoring 
range (ie, LED1 and LEDS, etc) are not 
connected directly to +12V but instead 
to an “alarm sense” rail which in turn 
connects to the +12V rail via the base- 
emitter junction of transistor Q1. 

This means that if any of the ICs 
happens to detect a “TOO HIGH” or 
“TOO LOW” condition and lights one 
of these LEDs, this draws base current 
through Q1 and turns the transistor 
on. As a result, it conducts collector 
current and turns on the piezo buzzer. 
Nifty, don’t you think? 


Construction 


All the components for the power 
monitor are mounted on a compact PC 
board measuring 146 x 38mm and cod- 
ed 07102041. This board is designed so 
that it can be mounted directly behind 
a 5.25-inch drive blanking plate, with 
the status indicator LEDs protruding 
via matching 3.5mm holes. An array 
of even smaller holes at one end of the 
panel allows the sound from the piezo 
buzzer to emerge. 

Fig.2 shows the parts layout. All 
parts are mounted on the top side of 
the PC board except for the three cali- 
bration trimpots (VR1-VR3) and the PC 
board terminal pins, which are used 
for the power input connections. 
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The location and orientation ofallof behind it. The easiest was to do this 
the components can be seenclearlyin is to cut a short strip of cardboard 
the board overlay diagram. As usual, 10mm wide and then fit each column 
fit the wire links first,sothat youdon’t of LEDs with their leads straddling the 
forget them. The three short vertical cardboard strip. That way, they’ll all be 
links can be made from tinned copper automatically set to the correct height 
wire or resistor lead offcuts, while the before their leads are soldered. It’s a 
two longer horizontal links (near the _ simple trick but it works well. 
bottom edge of the board) should be By the way, notice that each LED 


made from insulated hookup wire. is fitted with its cathode (flat side) 
Once the links are in, fit the six PC _ towards the right. 
board terminal pins that are used for The last component to fit to the front 


the input connections. As mentioned _ of the board is the small piezo buzzer. 
earlier, these are fitted from the rear This mounts directly to the board via 
of the board and soldered on that side _ two pins. Because there are several dif- 
as well. ferent types of buzzers available, with 
The fixed resistors can go in next, different pin spacings, we’ve provided 
making sure that you fit each one in extra pads and holes on the board for 
the correct position. That done, install _ flexibility. Note that the buzzer’s nega- 
the three 2.2uF tantalum capacitors _ tive pin should always go through the 
— they all mount with their positive bottom hole. 
leads towards the top of Fig.2. The last ; : 
capacitor to fit is the 100uF electro- Installing the'trimpots 
lytic but note that although it mounts The final components to fit are the 
on the front of the board as usual, three trimpots, which mount on the 
it is mounted on its side to provide _ back (ie, copper side) of the PC board. 
clearance when the boardis mounted This is done so that they’re easy to 
behind a blanking plate or box panel. _ adjust from the back when the board is 
This capacitor is also mounted with mounted ona blanking plate or panel. 
its positive lead uppermost. Make sure you use the 1kQ trimpots 
The next components to fitaretran- for VR1 and VR2, and the 5kQ trimpot 
sistor Q1 and the three LM3914 ICs. for VR3. 
Note that the ICs all mount with their Once the board is fully assembled, 
notched (pin 1) ends facing down- youcan place it aside for a few minutes 


SIDE VIEW SHOWING ASSEMBLY DETAIL 


Fig.3: this diagram shows how the 
PC board is secured to the rear of 
the blanking plate using 12mm 
spacers and M3 x 6mm machine 
screws. The LEDs protrude through 
matching holes in the blanking 
plate — see text. 














wards, as shown in Fig.2. while you drill the holes in the blank- 
a ing plate or box panel. You can use a 
Fitting the LEDs photocopy of the front panel artwork 


You’re now ready to fitthe 15 LEDs. _(Fig.5) as a drilling guide and template. 
These are all 3mm-diametertypesand Note that the holes for the LEDs and 
there are three green LEDs, six orange __ the four board mounting holes (in the 
LEDs and six red LEDs as shown. corners) are all 3.5mm diameter, while 

They should all be mounted with _ those for the buzzer “grille” are 2mm 
10mm lead lengths (ie, the bottom of in diameter. 
each LED should be 10mm above the Once the holes in the blanking plate 
board), so they they’Il later all protrude _ have all been drilled and deburred, 


_ 6-PIN ATX AUXILIARY POWER CONNECTOR 
Fig.4: here are the pin connections 







evenly through the holes in the front you might want to attach another sido. ccs ee ot 
panel when the board is mounted photocopy of the artwork to the front ATX auxiliary power connector 






which is sometimes used on older 
motherboards. 









Table 1: Resistor Colour Codes 





Ly No. 4-Band Code (1%) 5-Band Code (1%) 

Ly 1 10kQ brown black orange brown brown black black red brown 

LJ 1 4.7kQ yellow violet red brown yellow violet black brown brown 
L) a 3.9kQ orange white red brown orange white black brown brown 
CL) 3 1.5kQ brown green red brown brown green black brown brown 
LJ i 1.2kQ brown red red brown brown red black brown brown 
| 1 1kQ brown black red brown brown black black brown brown 
LJ} 1 470Q yellow violet brown brown yellow violet black black brown 
LJ 2 270Q red violet brown brown red violet black black brown 

LJ 1 2200 red red brown brown red red black black brown 
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Fig.5: here are the full size artworks for the PC board and front panel. Check your board carefully for 
defects by comparing it against the above pattern before installing any of the parts. 


using double-sided tape, so it will 
dress the panel up and give a profes- 
sional look. Alternatively, you may be 
able to buy a kit of parts that includes 
a professionally made “sticker” for the 
front panel. 

The PC board assembly can now 
be mounted behind the panel on 
four 12mm-long M3 tapped spacers 
and secured using 6mm-long M3 
machine screws. Fig.3 shows the 
details. We suggest that you also fit a 
star lockwasher under each of the rear 


mounting screws, to ensure that they 
don’t loosen with vibration. 


Connecting it up 

The easiest way to connect the +12V, 
+5V and earth (ground) inputs of the 
monitor board to the corresponding 
power rails of the PC is by cannibalis- 
ing the 4-pin plug and one set of wires 
from a disk drive “Y adaptor” power 
cable. These are readily available from 
computer stores and electronics sup- 
pliers. The free ends of the wires are 


2 SiiCon PC POWER RAIL MONITOR 
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The completed PC Power Rail Monitor simply clips in the front of the PC’s case, 
in place of an existing drive blanking plate. 
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then soldered to the four main input 
pins on the monitor board but make 
sure you connect them correctly: the 
red wire goes to the +5V input, the 
yellow wire to the +12V input and the 
two black wires to the centre ground 
pins. 

The 4-pin plug can then be mated 
with one of the power connectors in 
the PC, to make all these connec- 
tions. 

The connections to the PC’s +3.3V 
rail are a little trickier but simple and 
safe enough if you’re careful. To do 
this, solder a pair of insulated hookup 
leads about 500mm long to the two 
remaining pins on the monitor board, 
using wire with orange insulation for 
the +3.3V lead and wire with black 
insulation for the ground lead. That 
done, remove the cover from your PC 
so you can gain access to the under- 
side of the motherboard, just below 
the main power connectors. 

In most PCs made in recent years, 
you should find that the main DC 
power lead from the power supply 
mates with the motherboard using a 
20-pin Molex type plug and socket 
(called the ATX power connector). If 
that’s the case with your PC, you can 
connect the +3.3V and ground wires 
from the monitor to the underside of 
the 20-pin motherboard connector, to 
pins 1, 2 or 11 (orange wire) and 3 
(black wire) respectively. Fig.4 shows 
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The above view show the completed PC board from the top, while the inset 
shows how the three trimpots (VR1-VR3) are mounted on the copper side. 


how to identify the pins on the moth- 
erboard ATX connector. 

On some earlier model PCs, you may 
find that this 20-pin ATX connector is 
“missing”. Instead, there will be a pair 
of 6-pin in-line main power connectors 
(P1 and P2), together with a third 6-pin 
in-line connector providing the +3.3V 
power and an additional +5V line. This 
is known as the 6-pin ATX auxiliary 
power connector (see Fig.4) 

If your PC has this arrangement, the 
+3.3V lead from the monitor board (or- 
ange) should be connected to either 
pin 4 or pin 5 of the auxiliary connec- 
tor (under the motherboard), while the 
remaining ground wire (black) can be 
connected to either pin 2 or pin 3. 

If your PC is even older and doesn’t 
even have the ATX auxiliary connec- 
tor but just the P1 and P2 connectors, 
this means that it doesn’t have a+3.3V 
rail. In that case, you won’t need to 
‘ worry about monitoring the non-ex- 
istent +3.3V rail, so simply remove 
the orange and black wires from the 
monitor board pins and ignore the 
third column of LEDs (which won’t 
light anyway). 


Calibration 

Calibrating the monitor is quite easy 
but you'll need a reliable digital volt- 
meter. The basic idea is that you will be 
adjusting the relevant trimpot for each 
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of the monitor’s three LED voltmeters 
so that the green LED glows when the 
input voltage is at the correct nominal 
value for that power line. When this 
is done, the other LEDs will glow for 
the correct higher and lower voltage 
levels. 

Step one is to measure the +12V line 
with your DVM. Ifit’s very close to the 
correct reading (say within +100mV of 
+12V), all that you then need to do is 
adjust trimpot VR1 until the green LED 
glows steadily in the first column of 
LEDs. In fact, you should set VR1 to the 
centre of the small adjustment range 
over which the green LED glows. 

What if the PC’s +12V rail actually 
measures a little below 11.9V, ora little 
above 12.1V? That’s no great problem 
but it does mean that you should ad- 
just VR1 so that one of the two orange 
LEDs glows instead — ie, adjust VR1 
so that either the lower orange LED 
is just glowing if the voltage is just 
below 11.9V, or the upper orange LED 
is glowing if it’s just above 12.1V. 

Calibration of the +5V and +3.3V 
monitors is done in exactly the same 
way. You simply measure the actual 
voltage of these power rails first with 
your DVM, then adjust each trimpot 
so that either the green LED or one of 
the orange LEDs for that monitor is 
glowing, depending on the reading 
on the DVM. 





1 PC board, code 07102041, 
146 x 38mm 

1 piezo buzzer, PC mount 

6 1mm PC board terminal pins 

4 12mm x M3 tapped spacers 

8 M3 x 6mm machine screws 

4 MS star lockwashers 

2 1kQ horizontal trimpots (VR1, 
VR2) 

1 5kQ horizontal trimpot (VR3) 


Semiconductors 

3 LM3914 display drivers (IC1- 
IC3) 

1 PN200 PNP transistor (Q1) 


3 3mm green LEDs (LEDs 3, 8, 
1 

6 3mm orange LEDs (LEDs 2, 4, 
7, 9, 12, 14) 

6 8mm red LEDs (LEDs 1, 5, 6, 
105, 1.15215) 


Capacitors 
1 100uF 16V RB electrolytic 
3 2.2uF 35V TAG tantalum 


Resistors (0.25W, 1%) 
1 10kQ 1 1kQ 
1 4.7kQ 1 470Q 
1 3.9kQ 2 270Q 
3 1.5kQ 1 220Q 
1 1.2kQ 





Once you've set all three trimpots in 
this way, your PC Power Rail Monitor 
is calibrated and ready for use. SC 
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| Binoculars with Digital Camera 


DSE| Integrated 640 x 480 resolution digital 
camera and 8 x 21 binoculars. 8x camera 
° zoom, movie record, PC camera, 
8MB memory. 


L 8230 7968 


OSw wann Colour Underwater Camera 


Loh 
@ Quality colour underwater (e.g. pool, 


aN @9 sea, aquarium, pond, etc.) pictures. 
oft » Connects to most camcorders’, 
é ; 


TVs, VCRs and portable monitors 


with AV inputs. * 
3498 


‘Cameras warranted to depth of 16m / 52ft. 


‘ Do not exceed with extension cable. 
@ * AVAILABLE ONLY AT POWERHOUSE 









2.4GHz Wireless Colour Camera 


and Receiver 


PACK! L 8318 


GigaAir20R AV Receiver 
Receiver to suit the GigaAir 2.4GHz 
Wireless Colour Camera(L 5892). 
Receiver size: 14cm x 11cm x 2.8cm each. 
Includes 3RCA AV cable, power adaptor 
and instructions. 












GigaAir40T 2.4GHz Colour Camera a ee 
Suits the GigaAir20R Receiver (L 5867). 

Range up to 100m. Operates from either the 
AC adaptor or 4 x AA batteries (not included). 
Features 3 frequency channels — which allows 
transmission to multiple locations within the 
home or office, PAL and NTSC compatible. 
Circular-polarised directional antennas provide 
maximum signal quality over long distances. 
Includes wireless colour camera, 

power adaptor 

and instructions. 





ges 


DIY Black and White Quad Processor 


View 4 cameras simultaneously in b&w or switch between 
4 individual cameras to view in colour. Connects to any TV, 
VCR or security monitor. 


L5913 *AVAILABLE ONLY AT $ - 
POWERHOUSE STORES AND 
MAIL ORDER ONLY. 






Sold separately 
GigaAir20R AV Receiver 5867 *98 
GigaAir40T 2.4GHz Colour Camera 15892 °148 













nN 





olstiatons system 





MET AUMIOS £17] 








QSwan FS 
Black and White Colour ©Swann 
TV Camera System TV Camera System DIY Security Camera with Sound 
Includes a high quality b&w CMOS camera Advanced high quality colour lens, simple High quality colour images, built-in 
system, built-in microphone, 18.3m cable - plug and play into a TV, VCR, or video microphone, plugs into any TV, VCR or 
with power connectors, power adaptor monitor. Complete with colour camera, security monitor. 


oo changers. 8978 oo and power adaptor. $128 L 5914 $148 
It starts with LOW prices 
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discounts on 
DISCOVERY AND VELLEMAN 


Check out these 
New Products! 


PIC Programmer Kit 

Program popular PICs as well as serial 
EEPROMs. Can be battery powered for 
portable use. Features power supply 
current limiting, which makes it 


virtually impossible 
to destroy a PIC. 59° 
K 3610 


Instrument Display Kit 
Converts the analog instruments in your car 
to a digital display. Ideal for fuel gauges, oil 
pressure gauges and temperature gauges. 


Features an alarm output. 
=" 6988 


50MHz Frequency Meter Kit 
Features a 16 character LCD readout, 
automatic Hz, kHz or Mhz indicator units, 
auto ranging and two different 
resolution modes. 


K 7001 7988 


Weather Satellite Receiver Kit 
2 channel VHF FM receiver dedicated to 
picking up weather satellite signals in the 
137-138MHz band. Includes all specified 
components, PCB, case and panels. 


K 3226 Qos 


*AVAILABLE ONLY AT POWERHOUSE 
STORES AND MAIL ORDER ONLY. 




































Flash Trigger Kit 

This smart slave flash trigger lets you use an 
external flash unit with your digital or film camera. 
Supplied with PCB, case and all necessary 


ts. 
Kz 1988 


Keypad Alarm Kit 
Functions as a stand-alone alarm system for your 
home, commercial premises or car. Also functions 
as a keypad door entry. Can be incorporated 

into a larger main alarm system. 

Supplied with PCB and all 39° 
necessary components. 

K 4305 






100W Amp Module Kit 


Produces low distortion, features 
in-built protection, output power 

» of 50W into 8 ohms and 70W into 
4 ohms. Supplied with components, 
PCB, fuses and transistor 


f ting bracket. 
2 4 sel ing bracke 3927 
Be 





nd just gets better. 








20MHz Dual Trace Basic CRO 


Dual trace, dual trigger CRO with fully adjustable sweep 
time (20 steps), selectable trigger modes, AC, TV-H 

and TV-V trigger coupling, plus more! 

Complete with two CRO probes. Q 1802 


*AVAILABLE IN SELECTED 
STORES ONLY BUT CAN BE 
ORDERED FROM ANY STORE. 


60MHz CRO Probe 
Working voltage: 600V AC 
p-p (x10). Input capacitance: 
170pF(x1), 27pF(x10). Input 
resistance: 9M Ohm (x10). 


Bandwidth: 60MHz. 
4° 


Q 1247 
Complete with a handy pouch. 


digi 
1O0MHz CRO Probe re, 
Working Voltage: 600V AC Multimeter 


p-p (x10). Input capacitance: 
150pF(x1), 18pF(x10). Input 
resistance: 9M Ohm (x10). 

Bandwidth: 100MHz. 


RPM measurement for 
automotive engines with 
2 to 8 cylinders using 
the inductive clamp. 
Features 13 functions, 
includes a rubber holster, 
test leads, test clips, 
temperature probe 


and 9V $Q 
0-30VDC 5A Lab Power Supply 


battery. 
Complete with a handy pouch. } O 1585 
0-30V adjustable output with current up to 5A continuous 
at all selectable output voltages. 
Adjustable current 
limit control (0-5A), 
high and low current 
front panel terminals, 
thermostat controlled 
cooling fan and 
overload protection. 
Q 1760 


$198 








We do electronics 





SO LAR PAN E LS. ee ideal for all types 


of boats, RVs, camping and many other applications! 




























Non-breakable solar cells. 

) Lightweight, flexible and 
durable solar panels. Includes 
12V cigarette lighter adapter, 
12V socket, battery clamps 
and o-ring connectors. 





5W ated ie Solar Panel 


O 3305 $2 9 


1V 250mA 
Solar 
Hobby Cell 


Features a tough 
coating and weather 
protection for rough 
and hot applications, 
2 cells per module. 
Cell size: 16.5 x 51mm. 
O 2013 


518 


*AVAILABLE ONLY AT POWERHOUSE 
STORES AND MAIL ORDER ONLY. 


10W Flexible Solar Panel 


O 3306 $ ti 





*AVAILABLE ONLY AT POWERHOUSE 
STORES AND MAIL ORDER ONLY. 
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“LIMITED STOCK 
*LIMITED STOCK 
*LIMITED STOCK 


Australian Edition 


Basic Electricity 
PCs for Dummies 


The Encyclopedia 





B 3647 of Electronic 
B 6679 LIMITED STOCK Circuits Vol. 7 
15* 2g GGe7 
| SAVE °10 | bat (0) SAVE *20 














Toolbox with 
Component Storage 
Holds up to 30kg. 


H 4597 $ 














_} Digital Calipers 





Voltage DSE) Budget priced calipers, Weller 

Finder ~~ 4 digit LCD, internal Butane 
and external measuring jaw, 

Senses a voltages, depth measuring blade, Welle: Gas 

visual and audible metric/imperial conversion a 2006, 

ee and zero setting. N 1092 


Measurement Range: 
0-150mm, 0-6". 


19% 0136 39” 


E $799 
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etter... much better. 


Check out our great 


range of BATTERIES! 


Rechargeable 1000mAh 
AA NiCad Batteries 


Rechargeable over 500 times. 
3 each 


ULTRALIFE 
9V Lithium Battery i< 







i SF 5 3304 
ye hg, 






craze A 
Lithium Batteries 


Lasts up to 5 times 
m longer than Alkaline 

















ULTRALIFE 


= a4 


Energizer 






=») AA NiCad Battery 


with Solder Tabs 
| 600mAh capacity. 





60 Piece 
50V Ceramic 


300 Piece .25W 
Mixed Resistor Pack 
Capacitor Pack Computer selected 

Mixed pack of ceramic 50 values for maximum 

disc capacitors in the most versatility. Quality 5% 
commonly used values. types—our most popular! 


R 7050 67 R 7010 80 
ooo 30% 


SAVE 30% 

e e e e 
Direct Sales Division 
Phone: 1300 366 644 (Local call charge). 

Fax: (02) 9642 9155. 
Mail: DICK SMITH ELECTRONICS 


Direct Sales Reply Paid 500, PO Box 500, 
Regents Park DC NSW 2143 (No stamp required) 


and just gets better. 


Ideal for smoke detectors. 
Lasts up to 5 times longer 
than Alkaline batteries. 


S$ 3165 1 42” 


NiCad ‘Sub-C’ Battery 


with Solder Tabs 
NiCad sub - C size 
1.4Ah capacity. 


65 Piece 
MKT Polyester 


Capacitor Pack 

5% 100WV MKT polyester 
capacitors in 5.08 mm 

leg spacing. 


R 7070 ? 98 
SAVE 20% 


16mm Motorised Dual- 


Ganged Potentiometer 
Dual ganged 50k ohm log pot in 


4 ~~ 40x AA 
_ Alkaline Batteries 
Ideal for high drain 


devices. 
$4040. 98 
SAVE *6 








newmdox: 


12V/7Ah Sealed 
Lead Acid Battery 


Ideal for communication equipment, 
security systems, memory back- 98 


lighting systems etc. 
S 3321 
/- 


¢ ray 12V 27A Alkaline Battery 3434 
43 : { 12V 23A Alkaline Battery s 3435 > 
ny | 6V GP11A Alkaline Battery s 3436 ppylben 
NPN Phototransistor 


D ica for remote control devices. 
§ Waterclear lens, very high photo 


i sensitivity from visible light to 





























near infrared, base terminal 

included allows for 

biasing and sensitivity OF 

control. Z 1945 PC Fan Speed 

ONTH ONLY! Ela\4sed'e4) «| Controller 
Reduces excessive fan 
noise and prolongs life of 
the fan, easy to install, 
requires a free PC PCI/ISA 


lot back- -7* 
ome. Go? 
mae 50% OFF! 


50 Piece 
Mixed Colour 
SMD LED Pack 


1.8mm sized diffused lens 
SMD LEDs with axial leads 
to aid in 


Idering. 
27100 S 98 
SAVE 30% 


Harmony Gold OFC 
Flat Speaker Cable 
/ Quality high performance 
Oxygen Free Copper 
speaker cable, flat braiding, 
high conductivity. 
Conductors: 112 x 0.10mm 


W 2000 ¢ Im‘ 


SAVE OVER 60% 


a motorised gear housing. 


Ideal for volume control application. 2° 
R 7830 93 


CLEARANCE! 
On sale from 27/1/2004 


*Limited stock. All stocks marked clearance, limited or with an ‘*’ may not be available 
in all stores or via Direct Sales. Rainchecks do not apply. 


Offers expire 27.2.2004 
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Last month, we introduced our rugged new 
350W power amplifier module and gave the 
circuit details. This month, we show you 
how to build it and describe a matching 


power supply. 


O HELP ENSURE that every- 

thing goes together without a 

hitch, it’s a good idea to read 
the following information in its en- 
tirety before reaching for your solder- 
ing iron! 
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Referring to the overlay diagram in 
Fig.1, begin by installing all the wire 
links. There are 15 links in total, 11 
of which must be formed from 1mm 
tinned copper wire. Use 0.7mm wire 
for the remaining four links. The over- 





lay diagram shows the larger (1mm) 
links in red. 

Set aside all of the heatsink-mount- 
ed transistors (Q4-Q17), the two 470uF 
electrolytic capacitors, choke (L1) and 
6.3mm spade lugs for the moment. 
We’ll deal with these in more detail 
shortly. All other components can now 
be installed, progressing from smallest 
to largest. 

The 1W and 5W resistors should be 
mounted about 1mm proud of the PC 
board to aid heat dissipation. Also, be 
sure to orient the cathode (banded) 
ends of diodes D1-D5 as shown. 
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When installing the fuse clips, note 
that the small retaining lug on each 
clip must be positioned to the outer 
(fuse end) side, otherwise fuse instal- 
lation will be impossible. 

If you intend mounting the output 
transistors horizontally, then it’s also 
necessary to install 3-pin header strips 
in the mounting positions for Q8 & Q9. 
As we’ll see shortly, these are required 
because the transistor leads are too 
short to extend all the way through 
the PC board holes. 


TO-220 heatsinks 

Transistors Q4, Q5 & Q6 must be 
attached to TO-220 heatsinks before 
fitting them to the PC board. First, 
smear a thin film of heatsink com- 
pound to both the rear (metal) area of 
each transistor as. well as the mating 
areas of the heatsinks. That done, fas- 
ten them to the heatsinks using M3 
screws, nuts and washers (see Fig.2) 
but don’t fully tighten the screws just 
yet. Note that insulating pads are not 
required here. 

Now slip each assembly into place 
in its PC board holes, taking care not 
to mix up the BF469 and BF470 types. 
The tabs of the heatsinks should fully 
engage the holes in the PC board, such 
that all of the heatsink edge contacts 
the PC board surface. 

Finally, push the transistors all the 
way down the slots in the heatsinks 
and then tighten up the screws. The 
transistor leads can now be soldered, 
taking care that the assemblies remain 
in place when the board is turned 
over. 


Winding the choke 

If you’ve building your amplifier 
module from a kit, the 6.8uH choke 
may have been supplied pre-wound. 
If so, all you’ll need to do is scrape the 
enamel insulation off the wire ends, tin 
them and solder the part in place. 

Alternatively, it’s a relatively sim- 
ple matter to wind the choke yourself. 
You'll need a 13mm 1.D. plastic former 
(bobbin) and about three metres of 
1mm enamelled copper wire. 

Begin by bending the wire at right 
angles, about 10mm from one end. 
This will be the starting end. Slip it 
into the bobbin and position the end 
in one of the slots. 

Now wind on 23.5 turns as evenly 
and tightly as possible, then pass the 
remaining wire length out through the 
opposite slot and cut off any excess, 
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1 PC board coded 01102041, 
136mm x 241mm 

1 6.8uH air-wound choke (L1) 
(see text) 

1 2-way 2.54mm terminal block 
(CON1) 

2 3-way 2.54mm pitch SIL head- 
ers (for Q8 & QQ) 

3 TO-220 heatsinks, 25mm x 
12.5mm with PC board tabs 

1 diecast heatsink, 300 x 75mm, 
35mm shelf (0.4°C/W or better) 

8 TO-3P or TO-264 silicone- 
based insulating pads 

2 TO-220 silicone-based insulat- 
ing pads & washers 

1 TO-126 silicone-based insulat- 
ing pad 

350mm (approx.) 1.0mm tinned 
copper wire for links 

70mm (approx.) 0.7mm tinned 
copper wire for links 

4 M205 PC-mount fuse clips (F1, 
F2) 

2 M205 5A slow-blow fuses 

5 6.3mm chassis-mount spade 
lugs 


Semiconductors 

1 BC556 PNP transistor (Q1) 

2 2SA1084 PNP low-noise tran- 
sistors (Q2,Q3) 

2 BF469 NPN transistors (Q4, 
Q5) 

1 BF470 PNP transistor (Q6) 

1 MJE340 NPN transistor (Q7) 

1 MJE15030 NPN transistor (Q8) 

1 MJE15031 PNP transistor (Q9) 

4 MJL21194 NPN transistors 
(Q10, Q12, Q14, Q16) 

4 MJL21193 PNP transistors 
(Q11, Q13, Q15, Q17) 

3 1N4148 small-signal diodes 
(D1-D3) 

2 1N4936 fast-recovery diodes 
(D4, D5) 


Capacitors 

2 470uF 100V PC electrolytic 
(Farnell 319-9149) 

1 47uF 16V non-polarised PC 
electrolytic 

1 1pF 16V non-polarised PC 
electrolytic 


leaving about 10mm protruding. Fi- 
nally, wind on a couple of turns of 
insulation tape to hold everything 
in place. 


Parts List 


10 220nF 100V MKT polyester 

1 150nF 250V MKT polyester 

1 100nF 63V MKT polyester 

1 12nF 100V MKT polyester 

1 330pF ceramic disc 

1 68pF 250V ceramic disc (or 
mica) (Farnell 867-871) 

1 10pF ceramic disc 


Resistors (0.25W 1%) 

2 22kQ 1 1kQ 

1 18kQ 1 6800 
1 15kQ 1W 1 470Q 
16.8kQ1W 10100Q 
2 4.7kQ 1 10Q 

1 2.2kQ 


Wirewound resistors 

2 470Q 10W wirewound (for 
setup) 

1 6.8Q 5W wirewound 

8 0.47Q 5W wirewound 


Trimpots 

1 200Q 25-turn miniature hori- 
zontal trimpot (VR2) 

1 100Q 25-turn miniature hori- 
zontal trimpot (VR1) 


Screws & nuts 

8 M3 x 20mm pan-head screws 

3 M3 x 15mm pan-head screws 

3 M3 x 10mm pan-head screws 

14 M3 nuts 

28 MS flat washers 

5 M4 or 3BA x 10mm pan-head 
brass screws 

5 M4 or 3BA brass nuts 

10 M4 or 3BA internal star 
washers (brass or stainless 
steel) 


Power supply 

1 50V+50V 500VA toroidal mains 
transformer (Altronics Cat. 
M-5750) 

1 35A 400V chassis-mount 
bridge rectifier 

6 8000uF 75V chassis-mount 
electrolytic capacitors 
(Altronics Cat. R-6722) 

2 470nF 100V MKT polyester 
capacitors 

4 15kQ 1W resistors 


You can now test-fit the assembly 
in position, bending the leads as nec- 
essary to get the bobbin to sit down 
on the PC board surface. That done, 
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A strip of cardboard cut to the correct 
width (7mm) makes a handy bending 
guide for the leads of the heatsink- 
mounted transistors. 


scrape the enamel insulation off the 
wire ends with a scalpel blade or simi- 
lar and tin them before soldering the 
choke permanently in position. 


Lug terminations 

Except for the audio line input, all 
connections to the PC board are made 
via 6.3mm spade lugs. If the lugs are 
double-ended, then cut off one end us- 
ing electrician’s sidecutters. Position 
each lug as shown on the overlay 
diagram and fasten it securely to the 
PC board using the method depicted 
in Fig.3. 

We recommended raw brass (rather 
than nickel-plated) screws and nuts for 
securing the lugs. As noted in several 
of our recent high-power amplifier 
designs, these return a slightly lower 
distortion figure at the high-power end 
of the spectrum. 


Apart from the main heatsink- 
mounted transistors, the only parts 
yet to be installed are the two 470uUF 
electrolytic capacitors. These can go in 
now, with an eye to correct orientation. 
Take particular care here, as they’re 
oriented differently to one another. If 
you get one the wrong way around, it 
will be damaged at power up and may 
even explode! 


Horizontal heatsink mounting 

The amplifier module was designed 
for mounting to the horizontal shelf of 
a diecast heatsink. However, a verti- 
cal-mounting configuration is also pos- 
sible — see the panel entitled “Using 
Different Heatsinks” for a discussion 
of this alternative method. 

We recommend an Altronics 300mm 
diecast heatsink with 35mm shelf (Cat. 
H-0452), as used on the prototype. So 
let’s look at how the PC board and tran- 
sistors are attached to this heatsink. 

The only guaranteed way of get- 
ting all the heatsink holes in the right 
places is to use the PC board as a drill- 
ing template. First, find the smoothest 
side of the heatsink shelf and place it 
upwards. That done, position the PC 
board on the top of the shelf and butt 
it right up against the main body of the 
heatsink, centred left to right within 
the available space. 

Next, making sure that nothing 
moves (clamp the board to the shelf 
if necessary), use a sharp pencil to 
mark through all 11 transistor mount- 
ing holes. Be sure to mark a clean cir- 
cle around the circumference of each 
hole, so that you’ll easily be able to 


find the centre. Remove the PC board | 


FLAT M3 
| WASHER SCREW 


-- (MM 


Fig.2: transistors Q4-Q6 must be 
attached to TO-220 heatsinks as 
shown here. Insulating pads are 
not necessary, but you should 
apply heatsink compound to the 
mating surfaces. 


Fig.3: here’s how to bolt up the 
spade lugs. If you have double- 
sided lugs, cut off one side with 
heavy-duty sidecutters first. 
Tighten them up enough so that 


they don’t move around when the 


receptacles are pushed on. 





and gently centre-punch your marks 


before drilling. 


Initially, drill a pilot hole at each 


mark, using a 1mm bit. Finish with 
a 3.3mm bit, then deburr the holes 
by hand using a much larger drill 


Table 1: Resistor Colour Codes 


@O-NMN Of HH HN HSH H NOS 


Value 
22kQ 
18kQ 
15kQ 
6.8kQ 
4.7kQ 
2.2kQ 
1kQ. 

680Q 
470Q 
100Q 

10Q 
470Q 10W 
6.8Q 5W 
0.47Q 5W 


4-Band Code (1%) 

red red orange brown 
brown grey orange brown 
brown green orange brown 
blue grey red brown 
yellow violet red brown 
red red red brown 

brown black red brown 
blue grey brown brown 
yellow violet brown brown 
brown black brown brown 
brown black black brown 
not applicable 

not applicable 

not applicable 


5-Band Code (1%) 

red red black red brown 

brown grey black red brown 
brown green black red brown 
blue grey black brown brown 
yellow violet black brown brown 
red red black brown brown 
brown black black brown brown 
blue grey black black brown 
yellow violet black black brown 
brown black black black brown 
brown black black gold brown 
not applicable 

not applicable 

not applicable 


—_ 


gO 
Q 
Q 
Q 
QO 
Q 
QO 
O 
QO 
QO 
QO 
Q 
QO 
O 
Q 
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NOTE: METAL SIDE 
OF TRANSISTOR 
MUST FACE DOWN 
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TRANSISTOR |: 
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INSULATING 
"AD 


HEATSINK 








TO-126 & TO-264 TRANSISTOR MOUNTING 
(SIDE VIEW) 








Fig.4: the mounting details for the TO-126 
(Q7) and TO-264 (Q10-Q17) transistors. Don’t 
solder the leads until the screws have been 
tightened to their final torque. 






TO-220 TRANSISTOR MOUNTING 
(SIDE VIEW) 







Fig.5: the leads of the TO-220 (Q8 & Q9) 
packages are too short to reach all the way 
through the PC board. Simply bend the 
leads so that they touch the header pins 
















Transistor Q7 (an MJE340) is sup- 
plied in a “plastic” TO-126 package. 
These packages usually include a small 
rectangular metal area on the rear. This 
area is electrically connected to the col- 
lector and therefore must be isolated 
from the heatsink with an insulating 
washer (see Fig.4). 

However, some TO-126 packages 
do not have this metal area — they’re 
“plastic” on both sides. This isolated 
type package should be mounted 
without an insulating washer. Simply 
smear its mating surface with a small 
amount of heatsink compound and bolt 
it directly to the heatsink. 




















size. Both sides of the shelf must be 
completely free of swarf and sharp 


edges. 


By the way, a drill press is manda- 
tory for this job, as drilling accurate 
holes in thick aluminium with a hand 


drill is extremely difficult. 


Attaching the transistors 


Now position the PC board beneath 
the heatsink shelf and insert two M3 x 
20mm screws in the extreme left and 
righthand holes. Fit M3 washers and 
nuts (on the PC board side) and wind 
them up barely finger tight. The idea 
here is not to clamp the board against 
the heatsink shelf too tightly; it must 
be allowed to move at this stage. These 
screws are temporary placeholders and 


can be removed when necessary. 
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instead. Again, don’t solder the leads until 
the mounting screws have been tightened. 


All transistors must be insulated 


_ from the heatsink with silicone-based 
_ pads. The TO-220 devices (Q8 & Q9) 


also require insulating bushes for the 


_ screws. Figs.4 & 5 shows how to mount 


each transistor type. 

As you can see, the leads of each 
transistor must be bent at right angles 
before installation. The position of 
the bend should be placed so that the 
leads slip easily into the PC board 
holes while the mounting holes line 


: up with the holes in the heatsink and 


the PC board underneath. 

A strip of cardboard cut to the appro- 
priate width makes a handy bending 
guide (see photo). Mount the TO-126 
package (Q7) first, then progress out- 
wards in left and right pairs (Q8 & Q9, 
Q10 & Q11, etc). 

The two TO-220 transistors (Q8 & 
Q9) present a special case. Their leads 
are not long enough to reach all the 
way through the PC board holes, so 
instead must be soldered to the 3-pin 
headers installed earlier. However, do 
not solder to the header pins just yet. 
Simply bend the device leads so that 
they just make contact with the rear 
of the header pins. 

You’ll probably find that you need 
to trim a little off the leads so that they 
don’t interfere with the plastic base of 
the header strips. 

Wind up the nuts only finger tight 
during installation. Once they’re all in 
place, go back and tighten each one to 










the final torque, starting in the middle 
and working towards the sides. Don’t 
overtighten — about one click of the 
elbow is more than enough! 

That done, set your meter to read 
Ohms and measure between the 
heatsink and the centre lead (collec- 
tor) of each device. You should get 
an open circuit reading in all cases. 





Although featuring a different amp- 
lifier module, this picture shows the 
vertical mounting method for the 
output and driver transistors. 
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If everything checks out, then solder 
all transistor leads to complete the 
assembly. 

Note that the mounting screws must 
be tightened up before soldering the 
leads. If this is done in reverse order, 
then stress will eventually crack the 
solder joints and perhaps even dela- 
minate the PC board copper. 


Vertical heatsink mounting 

Details for vertical mounting will 
vary according to the style of heat- 
sink. However, we’ve included a rough 
guide to get you started. Of course, 
you must have already modified the 
PC board as described in the “Using 
Different Heatsinks” panel! 

To begin, use what ever you have 
on hand to raise the PC board to the 
required mounting height. A pair of 
3mm holes is provided at the rear of 
the board for tapped spacers but you’ll 
also need to place something under 
the front of the board to bring it back 
to the horizontal position. 

Next, fit the 11 transistors (Q7- 
Q17). into their respective mounting 
holes but don’t solder or cut any of 
their leads just yet! That done, butt 
the assembly up against your chosen 
heatsink and centre it roughly within 
the available space. Note that the tran- 
sistors should be mounted as close to 
the centre of the heatsink as practical 
although this will be affected by the 
available transistor lead length. 

If possible, line up the transistors so 


FROM MAINS 
TRANSFORME! 
SECONDARY 


BLACK 


NOTE: 
WIRE COLOURS SHOWN ARE FOR 
ALTRONICS M-5750 TRANSFORMER 


The 140V DC supply across the filter capacitor bank and the amplifier 
supply rails is potentially lethal! After the power supply wiring is com- 


plete and before you apply power, mount a clear Perspex sheet over 
the capacitor bank to protect against inadvertent contact — now or in 
the future! Note that the capacitors take some time to discharge after 


the power is switched off. 


that the mounting holes will fall be- 
tween the heatsink’s cooling fins. This 
way, you can avoid the additional task 
of thread tapping. 

Once you're happy with the posi- 
tioning, mark through each transistor 
mounting hole with a sharp pencil. 
Now centre-punch each mark and drill 
1mm pilot holes. Redrill to 3.3mm if 
you'll be using screws with nuts, or use 
a smaller, 2.5mm bit size in prepara- 
tion for M3 thread tapping. 

After drilling, deburr the holes by 
hand using a much larger drill size 
so that the mating surface is entirely 
smooth. 


Attaching the transistors 


Loosely attach the transistors to the 
heatsink using insulating pads and 
bushes. where necessary. The require- 
ments here are similar to those shown 
for horizontal mounting as shown in 
Figs.4 & 5. Be sure to check that the PC 
board is sitting horizontal and at right 
angles to the heatsink before tightening 
up the screws. It’s then just a matter of 


x 0.7mm STRANDS 
TNE COPPER WIRE 


BS 


ING: THIS POWER SUPPLY IS POTE! 








turning the assembly over and solder- 
ing all transistors in place. 

Finally, it’s a good idea to make 
sure that all transistor collectors are 
indeed isolated from the heatsink. To 
do this, set your meter to read Ohms 
and measure between the heatsink and 
the centre lead (collector) of each de- 
vice. You should get an open circuit 
reading in all cases. 


Power supply assembly 
Due to the weight of the mains trans- 
former, the power supply components 


Table 2: Capacitor Codes 


Value uF Code EIACode IEC Code 
220nF 0.22uF 

150nF 0.15uF 

100nF 0.1pF 

12nF 0.012uF 

330pF 

68pF = 


WARNI TIALLY LETHAL ! 
FIT RIGID INSULATING COVER OVER CAPACITOR BANK BEFORE APPLYING POWER. 


Fig.6: the power supply wiring is quite straightforward. Take particular care that you have the positive (+) and 
negative (-) terminals of the capacitors connected as shown. The same goes for the bridge rectifier, also noting that it 
must be bolted firmly to a metal surface for heatsinking. 
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Using Difterent Heatsinks 


As shown in the various photos, the transistors on 
our prototype are mounted horizontally, on the shelf of 
a large diecast heatsink. This method of mounting is 
mechanically robust and relatively easy to assemble but 
obviously unsuitable for heatsinks without a shelf. 

Suppose, for example, that you’ve decided to build a 
stereo unit, utilising a pair of Jaycar’s fan-cooled tunnel 
heatsinks (Cat HH-8532). In this case, the transistors 
must be mounted vertically along the edge of the PC 
board, allowing them to be bolted directly to the heatsink 
faces. With just one modification, the PC board can ac- 
commodate this alternative, vertical mounting style. 

This modification involves cutting off a portion of the 
PC board so that the transistors are just a few millimetres 
from the PC board edge. This must be done before any 
components are mounted on the PC board! 

A thin broken track has been included on the PC 
board as a cutting guide. Note that there should be about 
0.5mm of space between the pads/tracks and the board 
edge. This ensures that once the unit is assembled, the 
bare copper tracks can not short out on the face of the 
heatsink. For this reason, we suggest cutting along the 


SOS 





Fig.8: to enable vertical transistor mounting, cut off the 
entire front section of the PC board as shown here. You 
do not need to do this for the horizontal mounting style 
shown in the various photographs! 


outside of the line, to allow for the width of the cut and any 
subsequent filing (see Fig.8). 








must be mounted ona substantial met- 
al baseplate. Typically, this will be the 
base of a rack-mount case or similar. 
If deemed necessary, the base can be 
strengthened with an additional plate 
to achieve sufficient rigidity. 

The suggested wiring for the bridge 
rectifier (BR1) and capacitor bank is 
shown in Fig.6. The bridge rectifier 
must be attached directly to a flat area 
of the metal chassis for heatsinking. 
Smear the face of the rectifier and the 
contact area with a thin film of heat- 
sink compound before assembly. 

The 8000uF capacitors are attached 
to the baseplate using circular clamps. 
They should be positioned as close 


DOUBLE-ENDED LUG 


Fig.7: the mains earth should be 
securely attached to the base of - 
the metal chassis as shown here. 
Tighten the first nut very firmly 
before winding on the second 
“locknut”. The earth wire from 
the capacitor bank also connects 
to this point. 
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together as practical, with their ter- 
minals in line to allow hookup with 
lengths of solid-core wire. Use two 
strands of 0.7mm tinned copper wire 
or similar for a total wire diameter of 
at least 1.4mm for each connection. 

If you only ever intend driving 8Q 
speakers, the filter capacitor count 
can be reduced by two for. a worth- 
while saving. For 4Q speakers, the 
full complement of six capacitors is 
required to achieve the listed power 
and distortion figures. 

Connections to and from the capaci- 
tor bank should be made with extra- 
heavy duty (10A) multi-strand cable. 
The +70V, -70V and OV wires leading 
away from the bank should be twisted 
tightly together to minimise radiated 
noise and improve appearance. 

Before applying mains power, the 
capacitor bank must be covered with 
a rigid, non-conductive shield. A sec- 
tion of clear perspex is ideal for the 
job. This step is very important, as 
simultaneous contact with the +70V 
& -70V rails could easily kill you (or 
someone else)! 

As shown on the wiring diagram, 
four 15kQ 1W resistors must be in- 
stalled across the +70V rails. These 
will gradually discharge the capacitors 
after power is switched off. However, 
before working on any part of the cir- 
cuit, always measure the supply rails 





Where To Get The Parts 


Kits for this amplifier project will be 
available from Altronics and from 
Jaycar Electronics. Check out their 
websites at www.altronics.com.au 
and www.jaycar.com.au for further 
details. 


Individual items can be obtained 
from the usual kit suppliers, in- 


cluding DSE, Altronics and Jaycar. 
The 2SA1084 low-noise tran- 
sistors are available from WES 
Components, on the Internet at 
www.wescomponents.com or 
phone (02) 9797 9866. 


Parts shown with a Farnell catalog 
number can be ordered on-line 
at www.farnellinone.com.au or 
phone 1300 361 005. 





with a multimeter first to make sure 
that it is safe to do so. 


Wiring 

Housing and wiring of the amplifier 
modules is totally up to you. However, 
we’ve outlined a few points below that 
will help you to get the most from your 
amplifier. 

First, never take shortcuts with 
mains wiring. Always use mains-rated 
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cable and be sure to insulate all ex- 
posed connections. This includes 
the use of rubber boots (or equiva- 
lent) on the rear of IEC sockets, 
switches and fuseholders. 

The mains earth must be con- 
nected to the metal chassis using 
the arrangement shown in Fig.7. 
Return all earth wires to this 
point to eliminate potential earth 
loops. 

Use extra heavy-duty (10A) 
multi-strand cable (or larger) for 
all power and speaker connec- 
tions. The wire ends need to be 
terminated with 6.3mm push-on 
receptacles to suit the board- 
mounted lugs. These are available 
in insulated and non-insulated 
varieties. 

For the insulated type recepta- 
cles, you’ll need a ratchet-driven 
crimping tool, such as the AI- 
tronics T-1552, Jaycar TH-1829 or 
DSE T-3535. Don’t be tempted to 
use a cheaper (non-ratchet style) 
crimper, as they’re just not up to 
the job. 

If you don’t want to cop the ex- 
pense of a new crimper, then you 
can use the non-insulated style 
receptacles and solder them on 
instead. These are available from 
DSE (Cat. H-5012) and most elec- 
trical wholesalers. While you’re at 
it, get some terminal covers to suit 
(Cat. H-5022). 


Supply wiring 

The +70V, -70V and OV con- 
nections to the amplifier module 
should be twisted tightly together 
and positioned as shown on the 
overlay diagram. Note how the 0V 
wire connects to the centre lug, 
whereas the +70V wires continue 
beneath the PC board. Small cable 
ties are then used to secure the 
wires in place underneath the PC 
board. 

Positioning the wires as shown 
helps to cancel the fields resulting 
from currents flowing in the PC 
board tracks. This produces the 
lowest possible signal distortion. 


Setup & testing 


With nothing connected to the 
power supply output, apply mains 
power and measure the positive 
and negative rails. Both readings 
should be close to the 70V mark, 


depending on mains fluctuations. |_ 
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This is what the completed amplifier module looks like. Be sure to mount the 

5W wirewound resistors about 1mm proud of the PC board, to allow the air to 
circulate beneath them for cooling. The spare holes in the PC board allow the 

supply power wiring to be secured in position using cable ties. 


The next task is to zero the ampli- 
fier’s input offset voltage and set the 
quiescent current in the output transis- 
tors. To protect the amplifier in case 
of faults and to simplify adjustment, 
remove both fuses from the board and 
solder a 470Q 10W resistor across each 
fuseclip pair. You may find it easier 
to tack solder the resistors on the rear 
(copper) side of the PC board. 

Note that nothing should be con- 
nected to the input or output terminals 
until these checks are complete. 

Set VR2 fully anticlockwise and 


Silicon Chip 


x Each binder holds up to 12 issues 


then apply power. With your multi- 
meter set to read millivolts, measure 
the voltage across the output (speaker) 
terminals. Adjust VR1 for a reading of 
OV +2mV. 

That done, set your meter to read 
70V or more and measure the voltage 
across one of the 470Q 10W resistors. 
It’s not important which one you 
choose. Rotate VR2 clockwise until 
you get a reading of 47V. This gives a 
total quiescent current of 100mA. 

Now give the amplifier about 10 
minutes to warm up, then readjust 


x SILICON CHIP logo printed in gold-coloured 


lettering on spine & cover. 
Price: $A12.95 plus $A5 p&p each (available in 
Australia only). Buy five and get them postage 
free. 


Just fill in & mail the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 


5644 & quote your credit card number. 
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VR2 if necessary. It’s normal for this 
reading to vary by a few volts as circuit 
temperature varies. 

To check that each output transistor 
is doing its job, you can measure the 
voltages across the 0.47Q emitter resis- 
tors. With about 25mA flowing in the 
emitter legs, you should get a reading 
near 11mV across each of these resis- 
tors. Note that the innermost pair of 
resistors also carry the driver transistor 
(Q8 & Q9) emitter current, so these two 
will read a few millivolts higher. 


Problems? 


If you’re unable to adjust VR1 or VR2 
for the specified readings, then there is 
a fault somewhere on the board. We’ve 
provided voltage readings for various 
points on the circuit that may help you 
to track down the problem (see Fig.7, 
Pt.1). Your readings should fall within 


+10% of our listed values. 


If everything checks out OK, switch 
off the power, remove the 470Q resis- 
tors and install the fuses. Your ampli- 
fier is now ready for use! 





Errata: the 470uF 100V electrolytic 
capacitor connected to the -70V rail 
(adjacent to fuse F2) is shown reversed 
on the circuit diagram (Fig.7) on page 
16 of last month’s issue. sc 
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BOOK REVIEW 





DVD Players and Drives, by K. F. Ibrahim. 
First edition published 2003 by Newnes. 
Soft covers, 155 x 232mm, 319 pages. ISBN 
0 7506 5736 7. $79.00 including GST. 


DVD players in homes and PCs are rapidly 
becoming commonplace and will soon be 
almost universal but books and magazine 
articles on the topic are very rare. But now 
there is this very useful book on the subject 
from Fawzi Ibrahim. It will be of interest to 
anyone working with DVD signals or the 
hardware and those who want to understand 
the technology. 

At the outset, we should say that this 
book will be of limited use to anyone at- 
tempting to do repairs and maintenance on 
DVD players or drives, even though there is 
a chapter on this very subject. For anything 
other than fairly basic trouble-shooting you 
really need manufacturers’ service manuals 
and sadly, for many of the cheaper models 
such manuals are virtually unobtainable. Of 
course, many models are now so cheap that 
anything other than the most basic repair is 
likely to be uneconomic. 

All told,-there are 13 chapters and five 
appendices. Chapter 1 is a general introduc- 
tion to the topic, covering the various DVD 
formats. Constant linear velocity (CLV) and 
constant angular velocity (CAV) discs are 
explained, a well as their advantages and 
disadvantages. 

Chapter 2 is on digital and microproces- 
sor applications, covering from binary coding 
to error control techniques. Chapter 3 is on 


ey? 


Bitscope | DIticmeraitety st: 


analog and digital video signals, covering 
topics such as raster scanning, pixels, colour 
difference signals (R-Y etc), video sampling, 
video formats (4:3, 16:9 etc). 

Chapter 4 is on DVD encoding and dis- 
cusses topics such as temporal and spatial 
data compression, multi-channel audio 
formats, MPEG and AC-3 audio encoding, 
linear PCM and the sub-picture stream. 
Chapter 5 covers Framing & Forward Error 
Correction while chapter 6 is on the Optical 
Pickup Unit. 

Chapter 7 is on Signal Processing & Con- 
trol during DVD playback. It discusses the 
processing of the signal as it comes from 
the optical pickup. Chapter 8 is on Video & 
Audio Decoding and discusses how the signal 
from the RF processor is encoded into PAL 
or NTSC signals on the video side and multi- 
channel audio, with up to 7 channels provided 
for in MPEG2 (or six in Dolby Digital). 

Chapter 9 is on Power Supply & the User 
Interface. The latter is controlled by the front 
panel buttons or the IR remote control. Not 
surprisingly, the power supply ends up being 
just as complicated as that for a PC, with just 
as many supply rails. 

Chapter 10 is on Servicing DVD players, 
and as indicated above, this is mainly a guide 
to general fault diagnosis. There are some 
useful sample scope waveforms such as 
chrominance, luminance and CVBS (com- 
posite video, blanking & sync) signals. 

Chapter 11 is on Data Flow while Chapter 
12 is on DVD Production although this in- 
volves the planning and processing before 


i 
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the production of stampers and 
so on. Finally, Chapter 13 is on DVD Drives 
as featured in PCs. Again this is not about 
the drive itself but how it is controlled and 
installed in the PC — quite useful. 

There is also quite a comprehensive DVD 
glossary and five appendices, on Integrated 
Circuits, Functions of a DVD Player, DVD 
Copyright Protection, Units & Specifications 
and Self-test Questions & Answers. 

Perhaps a little surprisingly, there is 
very little about Region coding (apart from 
the above listed appendix) and how to cir- 
cumvent it (many DVD players now play all 
Region DVDs). Nor is there anything about 
Macrovision —a major issue with new release 
DVDs and compatibility with older TV sets, 
some only a few years old. 

Apart from those minor negative com- 
ments, this book is very welcome, especially 
since it is clearly laid out and easy to read. It 
will be available from the SILICON CHIP Book- 
shop service at $79 plus postage. (L.D.S.) 
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the 12AX7 valve preamp in the [|] . 
November 2003 issue, we’ve had . 

quite a few letters from readers ™ ri 

asking if it can be adapted for use ae een 

in a hifi preamplifier. It certainly __,,,, 1am 

can, and here are the details. = | 


Fig.1: the frequency response features a slight rise in the 
low bass region and is just -1dB down at 180kHz. 





This is the original 12AX7 valve preamplifier, as 
described in the November 2003 issue of SILICON 
CHIP. It’s easy to modify for use as a hifi preamp. 
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HE 12AX7 VALVE audio pre- 

amplifier in the November 

2003 issue was “the project 
that we swore we would never do”. 
_ This may have been a tad embarrass- 
ing but the project has proved to be 
surprisingly popular. It looks like quite 
a few more people than we expected 
did want to try out “valve sound” for 
themselves! 

The November 2003 design was 
intended for use mainly with elec- 
tric guitars and musical instruments, 
which is why we gave it a gain of about 
60 times. But not long after the Novem- 
ber issue appeared, we started to get 
letters and emails from people wanting 
to use two or more of the preamps with 
their hifi sound systems. They wanted 
to know how to adapt the basic preamp 
design for this kind of application. 

As it stands, the original design has 
far more gain than is necessary and 
would be seriously overloaded by 
the signals from a CD player, tuner, 
cassette deck or whatever. To make it 
suitable for these “line level” signals, 
we need to lower the overall gain to 
about four times. As well, we needed 
to show how to fit a volume control, 
as the original preamp didn’t provide 
one. 


Performance 


As you would expect, the changes to 
the circuit do bring about significant 
changes to the performance and these 
are all to the better, The frequency re- 
sponse is now even more extended, 
with the -1dB point now being 180kHz 
rather than 160kHz, although this is 
really academic. The new frequency 
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Fig.2: total harmonic distortion (THD) vs signal output. 
It’s almost an order of magnitude better than before. 





response curve is shown in Fig.1 and 
this also has a very slight rise in the 
low bass region. Again, this is largely 
academic. 

The biggest changes come about 
in the harmonic distortion and since 
the feedback in the modified circuit 
is much greater (ie, we increased the 
feedback to reduce the gain), we would 
expect to the harmonic distortion to be 
considerably lower. And indeed it is. 

Fig.2 shows the total harmonic dis- 
tortion (THD) plotted against signal 
amplitude and this demonstrates that 
is almost an order of magnitude bet- 
ter (ie, one tenth) than before. On the 
downside, the circuit can now only 


Fig.3: THD vs frequency at 2V output. Again, it’s almost 
an order of magnitude better than the original circuit. 
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deliver just over 8V before clipping 
sets in (demonstrated by the verti- 
cally rising curve) and this is due to 
the increased loading of the feedback 
network on the plate circuit of the 
second triode. 

Fig.3 shows THD versus frequency 
at a signal output level of 2V and again, 
it is almost an order of magnitude bet- 
ter than the original circuit. 

Signal to noise ratio is also im- 
proved, to -99dB unweighted (22Hz 
to 22kHz) with respect to 2V output. 


Circuit changes 
In talking about the new design, we 
will assume that readers have access 


S& 12AX7 WALVE PREAMP joven ror HF use) 


Fig.4: the circuit changes are straightforward and involve changing six 
resistors and increasing the value of the feedback coupling capacitor to 
680nF. A 50kQ log pot has also been added for volume control. 
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Table 1: Capacitor Codes 


680nF 0.68uF 684 680n 
220nF 0.22uF 224 220n 
104 100n 


100nF 0.1pF 


to the full November 2003 article. 
Fortunately, it wasn’t too difficult to 
modify the preamp design to lower 
the overall gain. As you can see from 
the modified circuit in Fig.4, we’ve 
mainly lowered the division ratio in 
the negative feedback voltage divider, 
to give a ratio of about 4:1 ((5.6kQ + 
4.7kQ + 3.3kQ)/3.3kQ = 4.12) instead 
of the original 60:1. 

In order to do this, we had to in- 
crease the value of the first triode’s 
(Via) cathode bias resistor to 3.3kQ 
(from 1kQ), so that the overall divider 
resistance wouldn’t be too low— which 
would have provided excessive load- 
ing on the plate of the second triode 
(Vib). But because increasing the 





Value uF Code ElACode IEC Code 

















with neutral-cure silicone sealant. 


value of V1a’s cathode resistor 
reduces that valve’s plate current, 
we also had to increase the value 
ofits plate load resistor, to bring its 
quiescent plate voltage back to around 
half the HT supply. 

So that’s why the plate load resis- 
tor for V1a is now 270kQ, rather than 
the original 100kQ. Even with these 
changes, the negative feedback divider 
still has a somewhat lower resistance 
than in the original design (ie, 13.6kQ 
rather than 67kQ). 

To compensate for this additional 
loading on V1b, we’ve increased the 
quiescent plate current of that triode 
stage by reducing its cathode bias 
resistor to 560Q (from 1kQ) and also 
reduced the value of its plate load re- 
sistor to 68kQ (from 100kQ) to again 
bring the quiescent plate voltage back 
to around half the HT supply. 


Performance 


Frequency Response: +0.5dB at 16Hz and -1dB at 180kHz (see 


Fig.1) 


Harmonic Distortion: 0.2% for output levels up to 6V RMS (see Figs.2 


& 3) 


Signal-to-noise Ratio: -99dB unweighted (22Hz to 22kHz) with respect 


to 2V RMS output 
Voltage Gain: 4 
Input Impedance: 1MQ 


Output Impedance: 600Q approx. (before volume control) 
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Fig.5: here’s how to install the parts on the PC board and wire up the 
volume control. Make sure that the high-voltage components are covered 












The only other circuit change has 
been to increase the value of the cou- 
pling capacitor between the plate of 
V1b and the negative feedback divider, 
to compensate for the lower divider re- 
sistance and ensure that the preamp’s 
bass response is not degraded. The 
capacitor value has been increased to 
680nF (from 220nF). 


Volume control 


What about the volume control? 
This is simply a 50kQ log pot con- 
nected to the output of the preamp, 
as you can see from the circuit. 

Of course, if you intend building 
two of these valve preamps for stereo, 
you'd use one half of a dual 50kQ log 
pot for each channel. 

We should also mention that al- 
though the plate current of both triode 
stages has been changed in this version 
of the preamp, the total HT current 
drain is almost exactly the same as that 


’ of the November 2003 version. So the 
_ HT power supply described in the 
_ November article is quite capable of 
_ running two of the modified preamps, 
_ for stereo operation. 


In fact, it could be used to drive 


quite a few other valve stages, if that 
_ was ever required. 


Construction 


The modified preamp can be built up 


: on the original PC board, because only 
_ the component values have changed. 
_ Almost all of the changed component 
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1 Watt Hex Star 


Luxeon Star 
Supplied as displayed 
in 1 Watt, 3 Watt and 
5 Watt (including the 
side emitting LEDs) 


3 Watt Hex Star 


- White & Cyan @ $15.95 


- Blue, Royal Blue, Green, Red, Red-Orange & Amber @ 
1 Watt Side Emitting - All colours in stock @ $19.25 


- White, Green, Cyan, Blue & Royal Blue @ $24.48 4 


4 Watt Star/O with 20° built-in reflector 
- Warm White, Cyan, Blue & Royal Blue @ $25.85. 


- White, Green, Red & Amber @ $21.89 


Collimating Lenses 


Luxeon Star/O 
Supplied in 1 Watt 
with built-in 
reflector 20°. 


These high prescision moulded optical lenses 
are supplied for direct mounting onto all standard 
Luxeon Star 1 Watt, 3 Watt and 5 Watt LEDs. 


Available in Wide, Medium, Narrow & 


Elliptical Beams 


I NEW NEW NEW RENOREENBLUE Zia Ls 


RGB (Red Green Blue) is a 2-Pin 5mm Clear (3 Colour) Super Bright Flashing LED 


@ $7.95 


with a built-in microprocessor driven at 4.5VDC drawing up to 90mA. 


Type 1 - FC350C8110G 


$3.95 


5 Watt Hex Star & - White, Green, Cyan, Blue & Royal Blue @ $54.45 
5 Watt Side Emitting 


PRIME 


ELECTRONICS 


BRISBANE SHOWROOM 
22 Campbell Street 
Bowen Hills QLD 4006 
Telephone: (07) 3252 3762 
Facsimile: (07) 3252 5778 


Fades from Red to Green to Blue to Red+Green to Blue+Green to Blue+Red to Red+Green+Blue. 


Type 2 - FC350C8310G 


$3.95 


Similar to above but a 34 step Flash & Fade sequence. 


Pink Super Bright LED 


Purple Super Bright LED Clear5mmLED Max: 1100mcd Purple 


To view a live demo of 
i dat-s-1-¥8 0] colo (otal 0} [1-1-1] 
visit our web site at 


Visit our trade showrooms for a demo. 


values have the same physical size as 
those in the original preamp, too, so 
in most cases it’s simply a matter of 
fitting the different value parts into the 
board using the new overlay diagram 
as a guide. 

The only exception to this is the 
680nF 630V feedback coupling ca- 
pacitor, which you'll find is somewhat 
larger than the original value of 220nF. 
You may have to bend the leads of this 
capacitor inwards so they'll go through 
the board holes, and you may even 
have to mount the capacitor “leaning 
over” so it will fit between the sur- 
rounding components. 

As shown in the overlay diagram, 
the output RCA socket is no longer on 
the PC board, since in this version, the 
preamp output connects only to the 
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Clear 5mm LED Max: 6000mcd Pink 


or email us at: 


@ $3.25 
@ $3.25 


www.prime-electronics.com.au 


sales@prime-electronics.com.au 


volume control pot. You can then con- 
nect the output from the pot using a 
short length of screened audio cable 
to an RCA socket. 

If you’re building up dual preamps 


Is It Really Necessary? 


If your power amplifier has an 
input sensitivity of 1¥ RMS or 
less, for full power output, then 
strictly speaking, you don’t really 
need a preamplifier of any sort for 


line level signals. All you need is a 
volume control. 

However, since so many peo- 
ple have asked for this circuit, we 
have gone ahead and shown what 
needs to be done. 





SOUTHPORT SHOWROOM 
11 Brickworks Cntr, 
Warehouse Rd 

Southport QLD 4215 
Telephone: (07) 5531 2599 
Facsimile: (07) 5571 0543 


SYDNEY 

185 Parramatta Road 
Homebush NSW 2140 
Telephone: (02) 9704 9000 
Facsimile: (02) 9746 1197 


Public welcome. 





for stereo, they can be mounted side 
by side on the lid of a diecast metal 
box like the Jaycar HB-5046 (171 x 121 
x 55mm), with the HT power supply 
and the dual volume control pot inside 
the box. 

The output cables from the volume 
controls could be terminated at in- 
sulated single-hole-mounting RCA 
sockets fitted into the end of the box 
remote from the +12V power input, 
ready for a standard stereo lead to a 
stereo power amplifier. This would 
make quite a neat arrangement, while 
still allowing the preamp valves to be 
“on display”. 

Finally, note that the high-voltage 
components must be covered with 
neutral-cure silicone sealant, to guard 
against electric shock — see Fig.5. SC 
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Anti-Lock Braking Systems (ABS) are now a quarter of a 
century old. In that time the systems have saved countless 
dollars in panel damage, a huge number of injuries and 
prevented many deaths. German company Bosch has been 
instrumental in developing the technology and seeing it 
widely adopted by car manufacturers around the world. 





Here we take a look at the development. 


36 SILICON CHIP www.siliconchip.com.au 








Milestones 


1936: Bosch registers a patent for a 
“mechanism to prevent lock- 
ing of the wheels of a motor 
vehicle”. 





1970: ABS 1 models perform all 
required functions; but 
reliability of the control unit 
is not yet adequate. 


1978: First fitting of ABS 2 as option 
at Mercedes-Benz and shortly 
thereafter at BMW. 













As the first ‘active’ car control system with major implications for safety, 1981: 100,000th ABS system 
ABS required extensive development prior to its release. Here early vehicle supplied; ABS now also in 


testing by Bosch is shown. commercial vehicles. 


1985: Bosch ABS fitted for the first 
time in U.S. vehicles. 


A got eee 1986: One million Bosch ABS 

.BS 1978 - 2003 delivered. 
» lighter, more efficient In the 25 years 
a: since Bosch 1987: Production of Traction Control 


ABS went into S 
: ystem (TCS) for passenger 
production, the cars starts. 


mass of the control 


ABS 5.3 t d 
ee 4 1989: With the ABS 2E, the control 


the number of unit is attached directly to the 
components in the hydraulic unit. ji 
Electronic Control 
Unit has dropped 1992: 10 million ABS systems from 
_ | from 140 to 16, Bosch. 

| and the amount of 


_ | memory has risen : F ‘ ‘ 
‘| from 2 to 128kB! 1993: parte ae of ABS 5.0 . 





1995: Production of Bosch ABS 5.3 a 
starts (with attached micro-hy- m 








; brid control unit); production 
25 years of ABS 1978 - 2003 start of Electronic Stability 


ABS installation rate in new vehicles worldwide Control. 





While sl 
to swathed 1998: Bosch begins volume produc- 
momentum, the tion of ABS 5.7 
proportion of 


new cars sold 
worldwide with 


1999: 50 million Bosch ABS systems. 





~ Eee 2001: Bosch ABS version 8 launched. 
as S. ocKete: 
. hidel joi cade 2003: 25 years of series production 
70 per cent of all oF Bagel 

new cars now 


have ABS as 
standard. 
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CONTROL UNIT HISTORY 


Bosch subsidiary Teldix started working on ABS in 1964 and by 
1970 had developed a system controlled entirely by electronics. 
The basic structure of this design, named ABS 1, is still to 

be found in nearly all ABS systems. But the reliability and 

_ durability of the electronic control unit - with its roughly 1000 
analog components and the safety switches - were not good 
enough for volume production. 








The advent of digital technology and integrated control circuits 
allowed the number of electronic components to be reduced 

to 140. After 14 long years of development, everything was 
finally in place in 1978: the second generation of Bosch’s ABS 
- ABS 2 - began to be fitted as optional equipment, at first 

in Mercedes-Benz’s ‘S’-class cars and shortly afterwards in 
BMW’s 7-series vehicles. 





Based on the first ABS, the following 1983 generation 2S was 
more compact and efficient. However still only 0.3 per cent of 
new vehicles worldwide were then being fitted with ABS. 





In 1987, Bosch produced the first traction control system 

(TCS) for passenger vehicles. It was based on ABS2S and was 
upgraded with the required hydraulics and electronic elements. 
TCS helps to improve acceleration on smooth or slippery 
surfaces, and also increases stability by reducing engine power 
when corners are taken too fast. 





In 1989, Bosch started 

the mass production of 

ABS 2E. For the first time, 
developers succeeded in 
integrating a control unit 
ECU manufactured in hybrid 
technology. 


Bosch Not the First 


Despite Bosch developing the 
technology that has allows ABS 
to be implemented in millions of 
cars, it was not the first company 
to be involved in fitting ABS to a 





passenger car. 
The first car with ABS was the 








More compact and powerful 1966-71 Jensen Interceptor FF, 
solenoid valves are which used Dunlop Maxaret anti- 
characteristic of the 1993 lock brakes originally developed for 
generation 5 ABS. The fighter aircraft landing on aircraft 
integrated electronic control carriers. 

unit ECU also had more 

functions. 
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The 1995 ABS 5.3 was the first 
to be fitted with an ECU in 
micro hybrid technology. Total 
weight and size were further 
reduced. 





The direct comparison of ABS 8 - the current generation 


The brake control system hydraulic and electronic - first appeared in 2001. 

of the 1998 generation 5.7 control units in the ABS2 from _ It uses a modular design, 

is optimised for the use in 1978 (left) and the integr ated which allows various degrees 

Electronic Stability Control ABS8 of the latest generation _of complexity of the brake 

systems. show how the latter is much control system — ABS, Traction 
more compact. Control and Electronic 


Stability - to be manufactured 
in very similar ways. 


How ABS Works 


The hydraulic unit is the central component of an ABS Antilock Braking System ABS 
system. Each of the four wheels has a speed sensor, which @ hydraulic modulator with attached ECU 
measures the rotational speed of the wheel. This @ wheel speed sensors 

information is monitored by an electronic control unit, 

which opens and closes the magnetic valves in the hydraulic 

unit at the right time. 

If a wheel is about to lock under heavy braking, the system 

reduces the hydraulic pressure on that particular wheel until the 

threat of locking is past. Once the wheel is turning freely again, 

the hydraulic pressure is increased. This variation in pressure 

continues until the driver reduces the force on the brake pedal or 

until the tendency to lock is overcome — when there is more grip 

on the road surface, for instance. Depending on the particular system, 

there is a certain amount of feedback movement at the brake pedal. 
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SERVICEMAN'S LOG 


A tale of four Philips TVs 





TV servicing these days involves coping 
with both hardware and software faults. 
Fortunately, in-built software diagnostics 
can often make the job easier by pointing 
directly to faulty hardware. 


I’ve written before at length on the 
Philips 33FL1880/75R (FL1.1S chas- 
sis), a set I am not impressed with 
when it comes to servicing. 

Recently, I had one come in to the 
workshop that really baffled me. After 
a power surge, Mr Phelps’ set would 
no longer show a picture on any chan- 
nel or input. However, the sound was 
still present, along with the on-screen 
displays and the Teletext (Supertext 
on Channel 7). And, strictly speaking, 
there was a picture but only in the 
small PIP (Picture-In-Picture) mode 
— it wouldn’t transfer to the main 
picture. The brightness and contrast 
controls all worked. 

After removing the back, I could 
just reach service pins S23, S24 and 
S25 but there were no error codes 
displayed on the SDM mode. I had a 
couple of 29FL1880/75R sets in the 
workshop at the time and I swapped as 
many modules as I could but the few 
that were compatible made absolutely 
no difference. 

Next, I hooked up a colour bar gen- 
erator to the AUX AV SCART input 
and fired up the oscilloscope. I then 
had to balance the chassis very precari- 
ously on its front edge before starting 
to trace the video signal. 

I followed the signal from pin 18 of 
1C7219 (TEA6414) to pin 15 of IC7365 
(TDA4650), where it splits into Y, R- 
Y and B-Y signals before going into 
1C7366 (TDA4660). From there, the sig- 
nals are fed into video control IC7395 
(TDA8443A) but that’s as far as they 
went. There was no output on pins 19, 
20 or 21 to the “100Hz High End Box” 
(the 100Hz High End Box steps up the 
50Hz field rate to 100Hz and includes 
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noise reduction circuitry). 

This seemed like a good start and 
so I proceeded to analyse this IC in 
depth. I checked all the voltages to all 
the pins and every one except the three 
outputs was spot on. Next, I checked 
the sandcastle input to pin 24, then 
checked the SCL and SDA lines to pins 
13 and 14 for digital noise before mov- 
ing on to check the Frame Blanking to 
pin 3. Thus far, I was drawing a total 
blank but I couldn’t find any signal soI 
spenta great deal of time following this 
back via Q7183 to IC7258 (HEF4094), 
which is an 8-bit shift resistor and 
output latch. 

Eventually, I worked out that the 
blanking pulse was used to switch this 
IC from RGB input to colour difference. 
In disgust, I then replaced IC7395 but 
it made no difference. 

Well, if it wasn’t the IC, perhaps it 
was the load. The output goes via a 
limiting resistor into the 100Hz High 
End Box module, where it feeds a 
series of surface-mounted transistors. 
These are biased on and off by IC7210, 
an HEF 4066 quad bilateral switch. I re- 


Items Covered This Month 
@ Philips 33FL1 880/75R FL1.1S 
TV set. 


@ Philips Series 900 KR684 
KL9AS TV set. 


~ @ Philips 29PT6231 (A8.0A 
Chassis) TV set. 
_ @ Philips 34PT6361/79R (A10A — 
_ chassis) TV set. 
@ Fender Hot Rod Deluxe guitar 
amplifier. 





placed this IC but that didn’t help and 
Icouldn’t fault the circuit. I then tried 
running the set without this module 
plugged in but it wouldn’t work. 

Next, I tried heating and freezing 
around this area and noticed that when 
it got very hot, a very faint picture ap- 
peared. However, all this achieved in 
the end was to damage the components 
on the module itself. 

By this time, Mr Phelps was impa- 
tient for a report on the set’s progress 
and what it meant for him. I wasn’t 
in really much of a position to advise 
accurately, so I could only advise him 
that, in terms of labour and parts, it 
was going to be expensive. At his in- 
sistence, I gave him an approximate 
figure for the repair and this enabled 
him to go back to his insurers and 
make a claim (this was not the only 
appliance to be damaged by the power 
surge). 

The figure I supplied, along with 
a note about parts availability, was 
enough for Mr Phelps to get a new 
set. And in the process, I scored the 
old one. 


A break at last 


All I was really interested in was 
finding the cause of the fault. I put the 
set aside and started asking around. 
I interrogated the web, Philips and 
other service centres but I was getting 
nowhere until a competitor offered to 
lend me a similar set which was in 
his workshop for repair. It was giving 
a very dull picture and he thought 


_ that the picture tube might be going 
4 “flat”. 


Perhaps this was the break I needed! 


Isoon found that the cause of the prob- 
_ lem in his set was due to the wrong 
_ flyback transformer having been fitted, 
| the incorrect part giving low EHT and 

_ low heater filament voltages (a 29xxx 
_ version had been used). I also replaced 
C2523 (8.2nF) and C2504 (470pF) just 
- in case. The fact is, the confusion 
_ surrounding these sets is due to the 
} poor service manuals that are made 
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available. Nothing in them is clear, 
especially the differences between 
models, a lot of information is miss- 
ing and there are outright errors 
in some places. 

Once his set was going, 
I could start swapping 
large chunks of it without 
worry. (Swapping many 
boards with the 29xxxx 
version just didn’t work 
as there are just too many 
differences). I had already 
swapped some of the 
smaller modules, along 
with the microproc- 
essor and several ICs 
(after mounting IC 
sockets), especially 
the suspect video 
control ICs. Nothing 
made any difference 
until I swapped the 
EEPROM (1C7137, 
X24CO4P1) and 
High End Box mod- 
ule together, when 
suddenly there was a 
main picture. At last! 

Next, I went into the Service Mode 
(by shorting S23 and S24) to check 
the option codes. Option Code 1 was 
010 (= FQ816/MS Multi-system type 
of tuner and PIP module fitted) and 
Option code 2 was 005 (= NTSC(1) 
and 100Hz high-end box(4) fitted). 
The option codes for these sets are 
not published as far as I am aware 
and the lists of options are difficult to 
comprehend. 

I then refitted the old EEPROM 
which I had already tested in a 
29FL1880 set (FL1.0S chassis Option 
1=010, Option 2 = 017 —I think). That 
done, I punched in the new option 
code numbers before storing them into 
memory with the “Personal Preference 
Store” key on the front panel of the set. 
This too restored the picture. 

My problem in relating this story is 
that the repair was done in dribs and 
drabs over many months and I can’t 
remember exactly what the original 
option codes were when the set came 
in. However, I think they were 026 and 
001, which in the absence of definitive 
data might have been correct. The ad- 
ditional “4” for the 100Hz High End 
Box would account for why the video 
control IC was switched off and gave 
no output. 

As mentioned before, the original 
100Hz High End Box had been dam- 
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THE CONFUSION SURROUNDING 
THE SE SETS 1S DUE TO THE 
FOOR. SERVICE MANVALScee 


aged due to the excessive heat I had 
subjected it to. This double-sided 
board was hardly a delight to fix 
— the metal work plus the location 
of the module make access extremely 
difficult. 

Anyway, I eventually discovered 
that R3210 (22Q) was burnt up because 
of a short in IC7400 (TDA2579B) and 
surface-mount transistor 7104, which 
feed off the 13V rail. The latter fault 
gives a no-colour symptom. 


Still in the woods 


Unfortunately, I am still not com- 
pletely out of the woods, as the set 
is now showing (a few months later) 
intermittent error codes at switch-on 
from cold only — and sometimes not 
even showing a picture. The new error 
numbers include 15 and 10, neither 
of which are listed in the service 
manual, and also error 09, which is 
1C7430 (TDA4680) which has already 
been replaced. In addition, there is er- 
ror 05 which is IC740 (the SDA9088 
PIP processor) and error 08 which is 
1C7324 (TDA4670), both of which ap- 
pear to work properly. 

I checked the +5V V START and 
reset rails and changed C2071 from 
33uF to 330uF but unfortunately the 
problem still remains unresolved. It all 
goes to show that we now have to cope 





more and more with both hardware 
and software faults. 


Another Philips set 


In total contrast, I also had a 1986 
Philips Series 900 KR684 KL9A3 TV 
come into the workshop. It too had no 
picture — the raster and sound were 
OK but the set actually came in for 
a completely different reason. In fact, 
the complaint was that the focus was 
intermittent and I found that the arcing 
tripler needed replacing. 

The set had always been used with 
the remote and otherwise left in the 
standby position. However, switch- 
ing the mains power off highlighted 
another problem. The backup battery 
(1675) had dropped from 2.4V to just 
0.4V. Replacing that fixed the memory 
backup, after which and the picture 
tuning and sound all had to be reset. 

Fortunately, I still have.a few spares 
for this set and so I started off by swap- 
ping the modules. When I fitted the 
chrominance-luminance module, it 
fixed the “no-picture” problem and so 
Inaturally figured that the problem lay 
there. I checked the luminance delay 
line and the voltages but was finally 
forced to dredge up the oscilloscope. 

It took a long time for the penny 
to drop that the module that worked 
was somewhat different from the one 
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Serviceman’s Log - continued 


I FOUND THAT THE 
ARCING TRIPLER 


NEEDED REPLACINGcoe 


that didn’t. The latter had an extra two 
sockets (N4 and N5) and the former 
had a link from 1N4 to 3N4. 

When I fitted this extra link, the 
set once again performed correctly 
and so I followed the N4 lead to 
the switches — both physical and an 
HEF4066 (IC706P) — on the SCART 
interface panel. However, this wasn’t 
the problem area and it wasn’t until I 
followed the video switch line (1N5) 
into the dusty bowels of the set under 
the CRT that I found the problem — the 
RGB buffer wasn’t switching and so 
no RGB signal was coming from the 
SCART socket either. 

By measuring the voltages on this 
module, I soon discovered that none 
of the transistors were being biased 
on, even though there was +13V and 
-24V supply rails to the board. Finally, 
I discovered that a single 10kQ resistor 
(R3616) fed all the eight transistors and 
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foes ek ONLY SAID 
ARC 






this was open circuit. A new one soon 
fixed the problem. 


The third Philips 


A 1999 Philips 29PT6231 (A8.0A 
chassis) came in with no sound and 
no monitor output. This turned out 
to be a classic textbook repair which 
demonstrated just how diagnostic 
software should work. 

The error code was 014 which 
points to IC7430 (MSP3410D). A few 
quick voltage checks around this IC 
showed that the +8V on pin 39 had 
gone “missing”, although the +5V on 
pin 7 was OK. Tracing back from pin 
39 to Q7431 showed that there was no 
voltage on the collector of this tran- 
sistor (BC337-25). However, there was 
13V on the other side of R3464 and 
this 15Q fusible resistor proved to be 
open circuit. 

Replacing it fixed both symptoms, 


as the +8V rail also fed the IO switch- 
ing circuits. 


The seaside Philips 


I had to attend to a 2000 Philips 
34PT6361/79R (A10A chassis) which 
was on the top floor of a block of 
units that overlooked the beach. The 
view was fantastic but the 3-year old 
TV was already rusty due to the salt- 
laden air. 

Mrs Allenby was complaining that 
the remote wouldn’t work “after a 


- while” and that the set would go dead 


after a few hours. If she then let the 
set cool down for about three hours, 
it would work normally again. 

When Larrived, the set was working 
but not the remote control and when I 
switched it off, it wouldn’t restart. This 
was a blow as it meant that I couldn’t 
access the error codes. 

The Small Signal Panel (SSP) board 
can cause problems in these sets and, 
as service centre, we are now expect- 
ed to repair it ourselves — including 
changing the 100-pin sub-miniature 
surface-mounted microprocessor ICs! 
Ican cope with the 8-pin EEPROM but 
change the other ICs on the off chance 
that this would fix the fault without 
compounding it? — not me! Even the 
exchange boards sometimes have 
problems and I need the confidence 
of the warranty. 

In this case, I took the SSP with me 
to send off to Philips and left a loan set. 
Ten days later, another board arrived 
and I went back and fitted it. Because I 
never saw the on-screen displays in the 
SDM mode, I just had to assume that 
the correct option codes were in the 
replacement. I realigned the geometry 
and adjusted the tuning of the set and 
left, but not before giving a lecture on 
the disastrous location of the set and 
the dangers of on-shore winds corrod- 
ing the set to pieces. In fact, I strongly 
advised that they cover the set over 
when not watching it. I noted the error 
codes as 16, 13, 17. 

A week later, a distraught Mrs Al- 
lenby called me back, saying the set 
was doing exactly the same thing as 
before. Oops! 

Ireturned as soon as possible to wit- 
ness the same story and this time I re- 
moved the entire chassis and shipped 
it off to Philips. It looked as though it 
would take longer this time to get it 
back as they had run out of SSPs! But 
initially I was informed no fault could 
be found, although after soak testing 
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it the symptoms began to show again. 
Finally, they found the cause of the 
problem — one of the 5-pin 5V IC regu- 
lators (IC7967, SI-3050C) was failing 
when it got hot, damaging the SSP. 

Ireturned the set, realigned it again 
and noted that the error numbers that 
were still there after clearing the buffer 
were 16, 13 and 17. [am assured these 
are normal. 

When I left this time, I emphasised 
that they were not to cover the back 
of the set when they were watching it 
— only when they weren’t! After all, 
the back cover doesn’t have ventilation 
slots purely for decoration. 

I haven’t heard from them for three 
months now so - cross fingers — it’s 
still going OK. 

And now for a change of scene, 
here is a contributed story from A. P. 
of Kuranda, Qld. I’ll let him tell it in 
his own words. 


Fender guitar amplifier 

Dave brought his circa 1996 Fender 
Hot Rod Deluxe 30W valve guitar 
amplifier to me saying that it hadn’t 
sounded quite right for some time. He 
demonstrated the problem by playing 
his electric guitar through it. The high 
and middle range notes sounded fine 
but the bass was quite distorted. 

I also noticed that, even without 
any input signal, there was a strange 
rustling noise coming from the loud- 
speaker. This noise remained constant, 
regardless of the settings of the volume 
and tone controls. Dave said that the 
amplifier sometimes produced this 
rustling sound when he used it at home 
but never when he was playing ata gig. 
He blamed it on “dirty power” at home 
but I thought that the amplifier might 
be oscillating supersonically. 

Not having worked much with valve 
equipment, the first thing I did when I 
was alone was to turn it on and cup my 
hand over one of the valves to feel its 
warmth. However, I was disappointed 
— the valve I had picked was cold! It 
was V4, one of two 6L6GC output 
valves and the other valves were all 
glowing nicely. Well, that explained 
the distortion. 

Could V4 have a blown heater? I 
tried putting the other output valve, 
V5, in the V4 position. It came up with 
the heater on. 

On the strength of this test I ordered 
two 6L6GC equivalents. My plan was 
to replace both valves to ensure that 
they remained a matched pair. 
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When the new valves arrived, I 
installed one in the V4 position and 
turned the amplifier on. Its heater 
stayed dark but then suddenly came 
on when I touched the valve! 

I took the back offand this revealed a 
large vertical PC board with most of the 
components on it. In addition, there 
was a long, narrow PC board mounted 
horizontally, copper side up, and this 
carried the power amplifier and one 
of the preamplifier valves. 

The solder side of the power ampli- 
fier board was readily accessible and 
I quickly found that two pins of the 
V4 socket moved in their holes when 
I wiggled the valve. Closer inspection 
showed that the solder on these pins 
had cracked. 

It was easily fixed and for good 
measure, I remelted the solder on the 
pins of all the valve sockets. A few 
of the pins moved with a slight click 
when I did this, relieving tensions that 
had been built in during manufacture. 
This solved the problem with the dis- 
torted bass response but the rustling 
sound was still there. 

Because the rustling didn’t change 
with the setting of the volume control, 
I suspected that the problem was in the 
power amplifier. I tested this by plug- 
ging my signal tracer into the PREAMP 
OUT socket — there was no rustling. 
Conversely, when I put a 6.5mm plug 
into the POWER AMP IN socket, the 
main speaker continued to rustle. That 
cleared the preamplifier and also exon- 
erated the switch in the POWER AMP 
IN socket that disconnects the pream- 
plifier from the power amplifier. 

Next, I tried replacing V5 with the 
other new valve but this made no dif- 
ference. 

Up to this point, I had been working 
without the circuit diagram but now 
I'd tried all the easy things and it was 
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essential to have it. Fortunately, when 
I phoned Dave to bring him up to date 
on progress, he said he had the user 
manual and it had a circuit diagram. 
Now non-technical people some- 
times confuse block diagrams with 
circuit diagrams, so I wasn’t hoping too 
hard. However, a couple of days later, 
Dave dropped by with the manual and 
I found that it did indeed have a clear 
circuit diagram, which included test 
voltages at many points. There was also 
a comprehensive layout diagram. 
The power amplifier has just one 
other “bottle” apart from the output 






2 Steel Court South Guildford 
Western Australia 6055 
Phone 08 9277 3500 

Fax 08 9478 2266 

email poulkirk@elan.com.au 
www.elan.com.au 








FEBRUARY 2004 43 








valves: V3,a12AX7A dual triode, con- 
nected as a phase splitter for the push- 
pull output stage. Because it was easy, 
I swapped V3 with another 12AX7A 
(V1 from the preamplifier section). The 
rustling noise remained, so I installed 
a plug in the POWER AMP IN socket to 
isolate the preamplifier from the power 
amplifier, in case the original V3 was 
still causing problems. However, the 
rustling noise persisted. 

The power amplifier has feedback 
from the centre tap of the secondary 
of the output transformer to the grid of 
V3B viaa resistor/capacitor network. I 
needed to disable this feedback ifI was 
to pinpoint the source of the rustling 
and it occurred to me that I could do 
this safely without having to remove 
any PC boards from the chassis by sim- 
ply removing both output valves. 

I did this, and found that although 
the signal at the grid of V3A was 
clean, there was rustling at the anode. 
There was also rustling at the anode 
of V3B. 

V3A’s anode connects to the +392V 
Y supply via R5 (82kQ 0.5W), while 
V3B’s anode connects to Y via R58 
(100kQ 0.5W). I now suspected that 
the fault was in one of these resistors 
or in the Y supply itself. 

Unfortunately, I couldn’t connect 
my signal tracer directly to the Y 
supply because the voltage exceeds 
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its maximum DC rating, so I looked 
for an indirect method. 

Reference to the circuit showed that 
this amplifier has a standby switch, 
S5, which disconnects the high voltage 
supplies at the secondary of the trans- 
former. This allows you to turn on the 
sound cleanly after the heaters have 
brought the cathodes up to operating 
temperature. However, it also allowed 
me to do a rough test of the Y supply. 
With my signal tracer connected to the 
anode of V3A and the rustling sound 
in full evidence, I threw S5 to standby. 
The rustling continued for about a sec- 
ond or two, then faded as the reservoir 
capacitor discharged. 

The fact that the rustling didn’t stop 
dead when I switched to standby ex- 
onerated the power transformer. I now 
felt — admittedly without very much 
justification — that the rest of the Y 
supply was probably also OK. 

Now for those two resistors. I began 
by discharging the four high-voltage 
filter capacitors before measuring R57 
and R58 with an ohmmeter. Frankly, 
I wasn’t really expecting to see any- 
thing. Instead, I suspected that the 
resistors would look fine on the meter 
but that one or the other was breaking 
down under the strain of about 200V 
across it. 

I was already trying to think of ways 
to test for this but I needn’t have both- 


‘- THE VIEW WAS FANTASTIC, 
BUT THE S YEAR OLD TV 


WAS ALREADY RUST YY 


DUE TOTHE SALT LADEN AiR oo 


ered: R58 was spot on at 100kQ but 
R57, which is marked on the circuit 
as 82kQ, came in at 220kQ! 

At this stage, I still hadn’t actually 
seen R57. Instead, I was measuring it 
from the copper side of the board, cour- 
tesy of the detailed layout diagram, 
and the resistor itself was obscured by 
V3’s socket. Of course, it was possible 
that R57 was supposed to be a 220kQ 
resistor but, due to a design change or 
printing error, was shown differently 
on the circuit diagram. 

Anyway, I removed the narrow 
board and examined R57. It was in- 
deed marked as 82kQ and looked to 
be perfectly OK, with no charring or 
cracks. I replaced it and the rustling 
sound ceased! 

I don’t know why Dave thought that 
the rustling noise only occurred when 
he used the amplifier at home, since it 
would have been present all the time. 
Perhaps the crowd noise at a live gig 
was masking out the problem? 

I also don’t know whether the 
rustling noise was generated in the 
resistor itself, perhaps due to high 
voltage stress, or whether the noise 
was a result of V3A being incorrectly 
biased. Of course, I could have tried 
replacing R57 with a genuine 220kQ 
resistor to see whether this was the 
case but by this time I just wanted to 
declare the job done. sc 
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systems is even cheaper! 
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Gold Smart Cards Slashed!!! 


Cat. 
ZZ-8800 


15" Venom: Dual Magnet Subwoofer 








See inside for massive 
savings on more 
speakers & subwoofers 


4 x 100WRMS MOSFET Car Amplifier 














49A Captain Cook Drive. 
Caringbah. NSW. 2229. 


ALBURY OPENS MARCH 
565 Hume Street. 
(Next to Total Tools) 
Albury. NSW. 2640. 


Ref: Silicon Chip Jan/Feb 2004. 
This fantastic new amplifier kit will deliver 
200WRMS into a 8Q load, or 350WRMS 
into a 4Q load. It is super quiet, with a 
signal to noise ratio of -125dB(A) at full 8Q 
power. Harmonic distortion is a fantastic 
0.002%, and frequency response is almost 
flat between 15Hz and 60kHz. Kit 

supplied in short form including PCB 

& all electronic components. Kit requires 
heatsink and +/-70V power supply, 


Cat. 
KC-5372 


See in store 
for our great deal on 
power supply 


components for this kit. 
Limited time only. 


and WAN support, 
making it ideal for 
connecting small / 
networks to the = 
internet via high 


much more. 
Was $199.95 


A USB flash memory disk, and MP3 
player in one! It stores up to 2hrs of 
MP3 music, and requires no software 
(drivers included for Win98/SE). 
Includes lanyard and earphones. 


Was $199 
NOW EVEN 
aaah 





This broadband router 
incorporates both LAN 


sy 


speed ADSL or cable modems. 
Features include remote configuration and 
management, VPN tunnelling, incoming port forwarding and 


Cat. 
YN-8090 


128MB USB Flash Disk with MP3 Player 
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PRICES SLASHED on MINI DIGITAL CAMERAS!! 


100k Pixel 

Mini Digital Camera 
Measures just 60 x 43 x 17mm 
352 x 288 max resolution 


USB Connection . 


Was 
$49.95 














300k Pixel Mini 
Digital Camera 


Measures just 65 x 53 x 21mm 
eWeighs just 41grams 
©640 x 480 max resolution 


USB Connection BP iiESI0 4 








Was $79.95 


1.3 Mega Pixel 


Digital Camera 


eOur highest resolution digital camera. 
Measures just 74 x 70 x apie 18 
USB Connection. 1 
eSupplied with 
handy stand. 









Was $99.00 





Binoculars with a 
Mini Digital Camera 
°640 x 480 max resolution. 
©100 sec video recording. 


©8x zoom binoculars. 
USB connection. 


Was $129.95 E SAVE S30 





Cat. 
QC-3190 








Cat. 
QC-3192 


Freecait For oraers| GOO) O22 888 
www. 





-COM.au 


Cat. 
QOC-3194 





Cat. 
QOC-3198 
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Cat. ( 
GE-4000 
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Miniature Radio 


Table-top tank battles have now become even more 
exciting with these new remote controlled replica 
tanks. They feature a rotating turret with realistic 
recoil action and cannon sound when the 
cannon is fired. The tanks are supplied with 
miniature battlefield soldiers, trees, and 
fuel drums to complete your mini table-top 
war zone. Get two tanks and engage your 
opponent in a one-on-one tank battle. Each is 
supplied with its own individual remote controller. 


























Two types available: 


Talking Photo Album 


A photo album that talks! You 
can record up to 10 seconds 
of audio on each page for a 
lifetime of memories. 

It holds up to 24 
standard (6" x 4") 
photo's. 

See website for 
details. 
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Was $59.95 


Cat. 
XC-0288 





Wireless Stereo FM ey 
Fi TEW 
Transmitter for Cars iNew 


Use your CD/MD/PDA/MP3 player to listen 
to your favourite tunes through your car's 

FM radio. The transmitter 
broadcasts quality 
sound quickly and y 
easily. Simply 3 
attach to your 
portable audio 
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Electric Plastic Bag Sealer 
Want to keep food items fresh? Want to 
protect important documents? The Handy 
Sealer will do the trick! In 3 seconds, the 
battery operated sealer heats up and seal 
plastic. > 
*Measures 45 x 95 x 40mm. 


OVER 5 








Cat. 
GH-1320 


The Amazing Flygun 
The Amazing Flygun is a spring 
powered gun that kills flies and 
mosquitos! It is fun, safe, and easy 
to use. You can become a hunter in 
your own home! Simply push the 
swatter onto the gun and you are 
ready to swat flies. A 1 metre long 
string is attached so the swatter 
doesn't get lost, you can then 
reload, aim and fire again. Its fun 


ELECTRONICS 


Controlled Battle Tanks with Sounds 


Panther Tank in Jungle Camouflage Cat. GT-3046 
Sherman Tank in Desert Camouflage Cat. GT-3048 





- a 


player and tune your car stereo to the 
appropriate frequency range. 


~ Cat. 
AR-3110 


and effective, and really does work! Was $9.95 Cat. 
YS-5545 


avcar 







Lot 
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Both 


Real Working 
Tracked Drive 





Types (ea) 


Faraday Hand Powered LED 
Induction Torch — it 





No batteries required! To use this torch you simply 
shake it up and down, and the internal mechanism 
charges a small rechargeable cell to run the LED. When 
the torch starts to dim, simply shake it again to restore 
full brightness. It is waterproof, made from strong ABS 
plastic, and even floats in water. Never get caught with a 
powerless torch again! Measures 165(L) x 37(dia)mm. 


USB Powered Massage Ball 


This handy, palm size massage 
pad fits snugly in your hand 
and has a knobby surface 
that acts like a thousand 
fingers to loosen tense 
muscles and tired limbs. 





~ 


“Saas 
Powered from your USB port, it's ideal for giving 
yourself a quick massage whenever you need it. 


Cate 
GG-2265 


Self Frothing Coffee Mug Rechargeable 12V 


Just pour in a little milk, 
press the button and "hey- 
presto", frothy milk ina 
flash. The perfect base for 
an instant cappuccino. 
Can also be used 
to stir-in milk & 
sugar in ordinary 
tea and coffee. 


LED Torch 







cS 


WWW. 


8 Litre Collapsible Bucket 


This great 8 litre bucket collapses 
down to pack away, so it's ideal for 
camping, hiking or any situation 
where storage space is an issue. 
Supplied with a great carry pouch. 
Measures 255 x 35mm when 

® folded, 255 x 230 when open. 


GH-1260 


NEW 


Keep this great portable LED torch 

in your car, caravan or boat, it plugs 

into a 12V cigarette lighter socket to 

recharge. It features an focusing 

lens for maximum brightness, and a 

blue LED to indicate charge status. 
See website for details. 


Cat. 
ST-3360 


With all the standard features of a regular digital watch, it also 
has a personal organiser, and even a 20k pixel mini digital 
camera. Unlike many wrist watch cameras, the watch face acts as a 
screen, to check what you are about to photograph, taking out the 
normally associated guess work. The internal memory can store up to 
44 images in low resolution, or 11 images in high resolution. Thé 

H personal organiser features include calendar, schedule, ‘to do’ list, 

@@ phone book, and even games! It is supplied with a serial data interface 
for downloading images and updating the PDA from your PC. 

An amazing, feature packed unit. See our 
website for full features and specifications. 


Personal Desktop Fan 
This great unit features a 
large 100mm diameter 
fan, two operating 
speeds, and adjustable 
tilt angle. Measures 
310 x 160 x 75mm 
when folded. 

Requires 2 x D 
batteries. 

Was $12.95 


GH-1074 
Vibrating Head & 
Joint Massager 
Just the thing for relief after a 
hard days work. There are two 


attachments supplied. One has 
little knobs to provide all over 


relief, the other has 8 shaped a 
rods to massage a large ow A 
portion of your {| | 
head at one time. 
{ 
\ 
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Endless fun for all jokers old 
enough to understand. This 
animated man turns his head, 
drops his pants and lets off a 
series of rip-roaring 

farts when 
someone 
passes by. 






Cc 
GT-3100 


Wrist Watch with Digital Camera, PDA & Games 





Cat. 
QC-3384 


Freecall For ordersl GOO) O22 888 


-cCOMm.au 

























Infrared USB Ronverter for 
Mobile Phones and PDA’s 


Compatible with many popular 
mobile phones and PDA's which 
support IR data transmission. Full 
| data transfer speed at 12Mbps, 

) compatible with USB 1.1. 





LASER 4.7GB DVD-R 
25 Pack Spindle 


©120 minutes 
°4.7GB 

4x Speed 
write 


NEW 


Mobile Phone SIM Card Data Bank 


This is an easy way to download 
or edit the information in your 
mobile phone’s GSM SIM card. 
Additional features include a 
phonebook, reminder, calculator, 
memo, address book, unit 
conversion, and much more. 


- . iy 2@8G800000 
i — See website for details. Was $49.95 E sAveS20_2 Was $79.95 
FORTIS Recordable DVD’s xo; 


Great new recordable media at an 
Dual SIM Card Adaptors for Mobile Phones 


excellent price! 

DVD-R 1x Write Speed If you have multiple SIM cards with different carrier networks, then you 

sean need one of these. They allow you to hold two SIM cards in your phone, and switch 
between them, taking the strain out of changing SIM cards. The electronic ‘switch’ is 

simply operated by switching the phone off, then on. ep 

Adaptor to suit Nokia 3310 - XC-5140* NEW 

Adaptor to suit Nokia 8310 - XC-5142 

Adaptor to suit Nokia 8210 - XC-5144 


ALL TYPES 
*XC-5140 requires manual switching also. _PER EACH 


6 in 1 Internal USB Card Reader Slimline USB 4 Port Hub 


This unit supports compact flash, IBM 
micro drive, smart media, memory 
stick, secure digital, and 

multimedia cards. It installs 
into a spare 3.5" bay saving 
desk space, and more tangled cables. 





See website for details. ie 





















DVD-RW 2x Write Speed 
XC-4732 

DVD+R 2x Write Speed 
XC-4733 


DVD+RW ex Write Speed 







Being practical for users who 
have multiple USB devices this 
unit is perfect for the operator 
on the move. It allows you to 
plug in up to 4 USB devices into 
the same port on your PC or laptop. 












xa A Wiis a-S When on the field with your laptop you can store the 
atm ~~ hub in the PCMCIA slot when not in use, 
a it's that small. ~ Cat. | 
4 Port Internal USB 2.0 Card Was $59.95 SOG xcs 


This 4 Port USB card will 
operate your USB 2.0 





4 Port USB 2.0 Hub USB 2.0 to 10/100 











a pars Will operate at speeds Ethernet Network Adaptor 
pram facing with - up to 480Mbps. Ideal for PCs and Notebooks without a network 


The unit is adaptor installed. It has full USB 2.0 compliance, 


‘ powered by its and is also backward compatible to USB 1.0/1.1. 
located on the inward side of the card ; 
diieoneclvurastetpesas  smmucme: *IEEE 802.3u 10/100 Base-T, TX & T4 compatible 
from the inside of the case or to be front w= ——— *Supports both full-duplex and half-duplex 


Measures Cat. operation on Fast Ethernet Was $79.95 
panel mounted. Was $44.95 95(W)x70(D)x23(H)mm 


at “Cat. 
oy BR GME es 579535 vies0es OAS aie 


PLUGNWM@1awW Surveillance Deals These package deals are part of the ‘Plug N View’ 16 Channel Digital Video 


surveillance range. They are designed to assist you with the initial setup of a surveillance system, by reducing Recorder with Audio and ; 
the overall cost, and because they’re Plug N View, the hassle. They are now at a reduced price, so it is now : A f 
even more affordable to setup surveillance, and protect your investments. 120GB Hard Disk Drive 


2 Camera PLUGNMW1auy Surveillance System with Switching Monitor 
PLUG y g 


This package consists of a QM-3406 12" B&W 4 Channel Switching Monitor, and 
two QC-3714 Outdoor Illuminated Cameras. Additional cameras can be added 
as required. The monitor will sequentially display each camera's picture, 
automatically skipping any inactive channels. See our 2003 Cat Pg 203 for more 
information. 


2003 Cat Price $499 Ey 
~ Cat. 4 ak 
Qc- vl 


4 Camera PLUGNWQ1TaW Surveillance System with Quad Monitor 
Although more sophisticated than our 2 camera surveillance system, this four : 
camera setup is just as easy to install. It consists of a QM-3470 12" B&W 4 
Channel Quad Monitor, and 4 Outdoor Illuminated Cameras. The monitor can 
be configured to display all four inputs at once, or switch 
between them. See our 2003 Cat Pg 203 for more A 


double connection to port 4 


: JYOLS NI SLONGOdd OOG'S YAAO 































Now you can enjoy the features and benefits of a 
multiplexer and DVR, in a single, easy to use unit. It 
featues easy to use front panel controls, multiple 
split screen options, and motion detection. Four 
audio inputs, individually adjustable video quality, 
and 16 alarm inputs all contribute to the versatility 
and suitability for all surveillance systems. 








information. 
2003 Cat Price $999 
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OVER 5,500 PRODUCTS INSTORE.  ) 


This is our Bs winning eT ie areas with a 

double stacked magnet and dual voice coils for 

a powerful, but precise sound. 

Power Handling: 250WRMS. 

elmpedance: 2 x 4ohm voice coils. 

eSensitivity: 88.5dB, 1W @ 1m 
(series). 

Resonant Frequency: 24Hz. 

Was $289 


~ Cat. 
CS-2228 


10" Polycone Subwoofer 
Power Handling: 20OWRMS. 
e|lmpedance: 4ohm. 
eSensitivity:88dB, 1W 

@1m. 
Resonant Freq: 32.8Hz. 
Was $139 


8" Venom. Subwoofer 


ePower Handling: 1OOWRMS, 
elmpedance: 4ohm. 
eSensitivity: 88.35dB, 1W 

@ 1m. 
Resonant Freq: 35.71Hz. 
Was $49.95 


Hi Quality 7E/SPONSE 


Car Speakers with 

Super Tweeters 

4" Mid/Bass with 3/4" Titanium Dome Tweeter 
Power Handling: 40WRMS (100W Max). 

Cat. CS-2280 

Wasseres Now $54.95  0QalE 
5" Mid/Bass with t" Titanium Dome Tweeter 
Power Handling: 50/WVRMS (120W Max). 

Cat. CS-2282 

Was $72.95 Now $62.95 

6" Woofer with 1" Titanium Dome Tweeter 
Power Handling: 60VWWRMS (135W Max). 

Cat. CS-2284 

Was $76.95 Now $65.95 E SAVEST 
6.5" Woofer with 1" Titanium Dome Tweeter 
Power Handling: 75WRMS (160W Max). 

Cat. CS-2288 

Wesse205 Now $60.95 USEF 
6" x 9" Woofer and 1" Titanium Dome Tweeter 
Power Handling: 80WVRMS (200W Max). 

Cat. CS-2290 Was $95 Now $80 

















XL TRE/SPONSE Split 
Speaker/Coaxial Combination 


These can be mounted as coaxial speakers or as a 
split speaker system. Supplied with mounting 
hardware, crossovers, and wiring harness. 
See website for details. Limited quantity. 
2002 Cat Price $119 


cs. 5396 
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¢Power Handling: 250WRMS. 
elmpedance: 4ohm. 
*Sensitivity: 90.2dB, 1W 















Resonant Freq: 32.5Hz. 
Was $169 









mal Ti 
15" RESPONSE Double Magnet Subwoofer 





This massive driver is capable of moving massive 
amounts of air, and the double magnet design 


-— 


fl by RE/SPONSE Metal Coated 
Cone Subwoofer 


¢Power Handling: 250WRMS. 
elmpedance: 2 x 2ohm 
voice coils. 
¢Sensitivity: 87.2dB, 1W 
@1m. 
Resonant Freq: «eine 
Was $199 


Cat. 
CS-2366_ 


means that it maintains control at high volum 
Power Handling: 300WRMS. 
elmpedance: 4ohm. 

*Sensitivity: 92.0dB, 1W @ 1m. 
eResonant Frequency: 24Hz. 

Was $349 





Cat. 
CS-2350 


12" Polycone Subwoofer 







@ 1m. 


PROG" 





~ Cat. 
CS-2362 





10" Venom. Subwoofer 12" Venom. Subwoofer 


Power Handling: 150/WRMS ePower Handling: 180WRMS. 
¢lmpedance: 4ohm. elmpedance: 4ohm. 
eSensitivity: 92.02dB, 1W *Sensitivity: 87.85dB, 
@ 1m. 1W @ 1m. 
Resonant Freq: 37. ziti ¢Resonant Freq: 31. “ite 
Was $79.95 Was $99.95 
~ Cat. 
CS-2344 


10" RE/SPONSE 6.5" 72e/SPONSE 
Titanium Finish eigen Kevlar Cone Woofer 


Power Handling: 125WRM Super wide frequency response 
e|lmpedance: 4ohm. 35Hz — 5kHz!!! 
¢Sensitivity: 88.17dB, Power Handling: 80WRMS. 
1W @ 1m. elmpedance: 4ohm. 
eResonant Freq: 33.30Hz. Sensitivity: 87.73dB, 
Was $99 1W @ 1m. 
Resonant Freq: 38.0Hz. 
“Ce Was $99 
74 


Sse OGM SIGE 


Digital Voltage and 
Current Terminal Block 
Mount this terminal block in-line 
with your car stereo system. It 
features two 3-digit Green 
LED displays and 4GA input 
and output gold-plated 
terminals. Measures up to <4 
200A. Note: This is not limited to * 
car audio applications. It could also be used i in other 
12 volt applications like boats, caravans, etc. 


on-3800 [95 


Car Super Tweeter Bargain 
These feature a large magnet assembly, built in 
crossover capacitor, and more! 40WRMS system 


power. BE 


Freecall For ee S00 O2 2 8 =) =) 
WWW. -cOMm.au 
















LED Voltage Display in a 
Gold Battery Terminal 


This fantastic unit not only 
looks great, but the battery 
voltage is displayed right 
there on the top of the 
terminal. It accepts 

two x 8GA cables and 
two x 4GA cables. 


Cat. 
HC-4046 


NE ‘ » 


— 
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‘Economy 1005 Fige Tweeter 1" Dome Tweeter 
Economy 1141 Piezo Tweeter 


These units are similar to US made piezo’s, but 
are Asian sourced and much lower in cost. 
#Power Handling: 30VRMS (112WRMS @ 8ohm). 
Sensitivity: 92dB, 1W @ 1m. 

eFreq Range: (CT-1907) 3 - 20kHz. 

¢Freq Range: (CT-1908) 2.5k - 20kHz. 


This mylar dome tweeter has a usable 
frequency range right up to 20kHz. 





Power Handling: 20WRMS 
(80-100WRMS System Power). 
elmpedance: 8ohm. 

*Sensitivity: 94dB, 1W @ 1m. 
eFrequency Range: 3kHz — 20kHz. 
Was $19.95 


cr: 5008 





Was $11.95 


Was $22.95 


cons ee 
cons ee 















Dome Midrange 
This midrange has 
a soft mylar dome, 
and ferro fluid 
injection in the 
voice coil gap. 
Power Handling: 50RMS 
(100WRMS System Power). 
¢|mpedance: 8o0hm. 
*Sensitivity: 93dB, 1W @ 1m. 
Frequency Range: 1200Hz — 5kHz. 
Was $46.50 


CM-2090 


2" Dome Midrange 
This midrange has a 
50mm fabric dome 
lightly covered with a 
‘semi wet’ compound 
for linear response. 
Power Handling: 50/VRMS 
(100WRMS System Power). 
¢|mpedance: 6ohm. 
eSensitivity: 89dB, 1W @ 1m. 
eFrequency Range: 326Hz — 10kHz. 


Was $69.95 

























Cat 





CM-2092 





Prices Slashed on 8Q Paper Cone Woofers 


6.5" Paper Cone Woofer cat. cw-2105 


©Power Handling: 20WRMS. Power Handling: 100WRMS. 
Frequency Range: 47Hz — 7kHz. : eFrequency Range: 68Hz — 3kHz. 
e|mpedance: 80hm. 
pla Now $18.50 Save $5 ¢Sensitivity: 94dB, 1W @ 1m. Was $99.50 





12" Instrument / PA Speaker 


This is a great replacement speaker for an existing PA 
system or instrument amplifier. Limited Quantity. 













8" Paper Cone Woofer Cat. CW-2110 
Power Handling: 30WRMS. 


Frequency Range: 
Was $29.95 





31Hz — 3.5kHz. 
Now $21.95 Save $8 


" + 
10" Paper Cone Woofer. cat. cw-2119 12" RRE/SPONSE Carbon Fibre Woofer 
Power Handling: 40WRMS. , 
Frequency Range: 31Hz — 3kHz. ©Power Handling: 200WRMS. 
Was $35.95 Now $24.95 Save $11 i bomen Range: ole ~ 8.5kH2. 
it ¢lmpedance: ohm. 
eee Woofer cat. Cwr2i25 Sensitivity: 93dB, 1W @ 1m. 
Was $229 


32Hz — 3.5kHz. 
Now $34.95 Save $15 


eFrequency Range: 
Was $49.95 



















Pre-Programmed 
Smart TV / Video 
Remote Control 


Pre-programmed to suit 
major functions of over 
600 types of TVs and 


Pre-Programmed 
8 in 1 Remote 
with Changeable 
Face Plates 


Pre-programmed to suit 


8 in 
with 


VCRs. Measures 55 x over 35,000 types of TVs, maintaining a slimline 
26 x 150mm. VCRs, and more. Includes design. 
Was $21.95 gold and silver face Measures 47 x 18 x 193mm. 


plates. Measures 60 x 25 
x 153mm. 


Was $49.95 & SWE SIO a 


Switcr 
=e 





3 Input Recording/ Monitoring AV Switch Boxes 
These AV switch boxes have functions not normally found in ordinary units. They feature 3 
AV inputs, 2 recording outputs, a selectable monitor and auxiliary audio output. They have a 
handy feature which allows you to switch any of the 3 inputs to either of the outputs. This 
is ideal for dubbing and editing etc. See Cat page 301 for details. 


Composite AV S-VHS / Audio 







= o P= 
$69.95 $79.95 
nesso AC1632 


Stereo Backphones 
Unlike traditional headphones, 
these lightweight headphones 
clip over your ears and 
comfortably rest on the back of 
your neck. A 1.2m lead is 
terminated to a 3.5mm plug. 


Was $14.95 xe 
ot axi00 Qs) 
Car: AA-2050 
AA-2010 


Freecait ror orders] GOO O22 888 
www. 


Electrodynamic 
Stereo Headphones 


These headphones are comfortable, 
lightweight, while still offering 
excellent sound quality. A 3m lead is 
terminated to a gold 3.5mm stereo 
plug, and a gold 3.5mm - 6.5mm 
adaptor is supplied. 





Cat. 
CG-2380 


Cat. 
CW-2145 


Coffee Table 
R mote 


Pre-Programmed 


Pre-programmed to suit 
thousands of devices, while 


Was $34.95 


ae 
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1 Remote Learning 


Teletext 
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Control your entire audio/video setup 
with the one remote. It controls many 
functions not controllable with many 
replacement remotes. 

Measures 320 x 185 x 48mm. 

| Was $179 


AR-1716 
4 Way Optical Switch Box 
This unit will switch between 4 inputs (3 x Toslink and 1 
x 3.5mm), to 1 Toslink output. A 1m Toslink cable is also 
included. Was $34.95 







Cat. 
AC-1675 


Sennheiser HD433 Headphones 


These headphones offer true Hi-Fi 
performance for a reasonable price. They 
are comfortable and lightweight, without a 
compromise on sound. A 3m lead is 
terminated to a 3.5mm stereo plug, anda 
3.5mm — 6.5mm adaptor is supplied. 








soorNOG boa 1 





Cat. 
AA-2042 
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ANEX JAPANESE MADE HAND TOOLS 


The ANEX range of high quality hand tools are manufactured in Japan and made from the finest steel. The larger screwdrivers feature a one piece 
stainless steel shaft & blade and have comfortable, easy grip handles. These are excellent tools and may cost a little more, but you will still be using them, 


long after you have forgotten the price! 


ANEX Screwdrivers ANEX Precision 


Screwdriver Set 
6 piece precision 
screwdriver set ina 
quality plastic case. 
Six mounting holes 
at the top of the 
case allow the 
screwdrivers to 
stand vertically for 
quick selection. 
Each driver is colour ® 
coded and has a swivelling head. 


Made in Japan Was $19.95 


ANEX 5 Piece Cellular 
Phone Toolkit 


High quality toolset 
with specialised 
drivers for servicing 
cellular phones and 
similar precision 
instruments. 

Made in Japan 





These amazing screwdrivers are 
made in Japan from high-quality 
stainless steel and feature moulded 
handles which glow in the dark and 
give you great grip for torque. 


Slotted 





Was $49.95 





Cat. Tip Width Blade Length 





TD-2093 5.5mm 75mm 

TD-2094 6mm 100mm 

Phillips . 

a - Size i Length ANEX Screwdriver ANEX Torx Driver 
ap mm ~ 

TD-2096 2 100mm Set in Pouch 





Set in Pouch "wate el - 


Was $12.95 





Cat. 
TD-2093 
Was $13.95 






TD-2094 
Was $12.95 
Cat. 
Was $13.95 
TD-2096 


A quality Torx set in a durable, 
stitched vinyl pouch. 


A quality screwdriver set in a durable, 
Made in Japan 


stitched vinyl pouch. 
Sizes: 000, 00, 0 & 1 Phillips and 1.8 
& 3mm Slotted, on 3 reversible bits 

Made in Japan 


Was $39.95 





Was $39.95 





Cat. 
2 


ANEX Pocket Pal 
Screwdriver 






aide a 
——- 


Designed for use on spectacles, this 
handy screwdriver has a reversible 
No.00 Phillips & 1.8mm slot driver 
and a box wrench, which suits both 
2.2mm Hex screw and 2.2 - 2.5mm 
Made in Japan Was $9.95 


ANEX Allen Key Driver 


Set in Pouch = = 


TES ana ioe TEE 
ER cesta EREIT TS 
EE nen oe A LAMENT ETO TT 





A quality Allen Key set in a durable, 
stitched vinyl pouch. 


Made in Japan Was $39.95 


TD-2103 





ANEX 4 in 1 Electrical Screwdriver 
Features a reversible driver with 1, 2 
& 3mm Phillips and a 6mm slot. 

Round rubber grip handle which fits 
the palm of your hand for extra grip. 
Made in Japan 


~ Cat. 
TD-2097 






Was $14.95 


ANEX Precision Screwdriver Keychain 
Keyring mounting screwdriver with 
reversible No.00 Phillips & 1.8mm slot 
and box wrench, which suits both 
2.2mm Hex screw and 2.2 - 2.5mm 
Hexlobu screws. Made in Japan 


Was $9.95 E SAVES? 





Cat. 
TD-2099 





Electrical Screwdrivers 


Each of these sets contain 2 fully 
insulated, high quality screwdrivers — one 
Phillips, the other slotted. TUV/GS 
approved, and rated at 1000V. 

Limited Quantity. 


- Was $6.95 
Small Size Pack * = 


~ Cat. 
TD-2016 


Style Blade Length Tip Size 

Slotted 85mm 2.5 x 0.4mm 

Phillips 75mm PHO (2.5mm) j - 

ue 8 in 1 Octopus Tool 


This handy tool 
features 3 Phillips 
and 3 slotted 


Was $6.95 Now $4.95 
Medium Size Pack 











Style Blade Length Tip Size screwdrivers, which 
Slotted 100mm 4.0 x 0.4mm all fold away for 
Phillips 100mm PH1 (4mm) 


easy storage. There 
are also two mini 
drivers, anda torch ~ 


Cat. TD-2077 


Was $7.95 Now $5.95 E SAVES? 2 


Electricians Pocket Screwdriver 





This handy screwdriver looks like a pen, but is actually 
a #1 Phillips, and 3mm slotted screwdriver. It has a 
metal pocket clip, and is even made in Australia. 


age 


Gooseneck Desk Lamp 
with XLR Plug 


A 12V 5W bulb provides useful light in dimly lit 
areas. It is ideal for use on mixing and lighting 
consoles, many of which have the matching XLR 
socket for power. The gooseneck is 12" long. 
Was $22.50 


tat 
SL-2800 







Halogen Aluminium 
Hand Torch 


Xenon Aluminium 
Hand Torch 





Unbeatable light output from this size 


Fantastic light output for it’s size. It torch. Halogen globes are around 300% 








Large Size Pack in the barrel! es 

Style Blade Length Tip Size Was $29.95 sata: Kenart Hake, Which Reetsund 
Slotted 125mm 5.5x 1.0mm y 200% brighter than a standard 
Phillips 400rmA PH? (6mm) E SAVESS 2 4 equivalent. It also has an adjustable 
Cat. TD-2078 beam from spot to flood. 


~ Cat. 
TD-2054 


Was $29.95 


Was $10.95 Now $7.95 ze ae 
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brighter than a standard equivalent. It 
also features an LED for use when all 
that power is not required. 

Was $49.95 

Cat E SAVESIO2 
ST3328 


Frescait ror orders) BOO) O22 888 
.com.au 






A valuable addition to our range. See 
website for more information and data. 


Carbon Dioxide (C02) 


Gas Sensor (350—10,000ppm) 
RS5600 









Carbon Monoxide (CO) Gas 
Sensor (20—2,000ppm) 





Alcohol Fume Sensor (3 


a Sonne? b) 





Sensor 


O-1 ag 


Toslink Transmitter and 
Receiver Heads 


Featuring low power consumption, TTL 
compatibility, 8Mbps throughput, and a 
single 3.3V power requirement, they are 
suitable for almost any optical device. 
Supplied with a plastic cap to keep the 
dust out. See website for details. 











ZL- ~$000 eh 


Ultrasonic Teanadneas 
Compact and lightweight, high 
pressure sound level, and low 
power consumption. Ideal for 
parking sensors, automatic doors, 
motion detectors etc. 
pene and receiver in one. 


AU5550 
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IS HERE 


The ultimate in quality and reliability 
when it comes to gas powered soldering 
products, and at a great price too. 
They are in stock now at your local 


ce S20", So drop in for a look. 






Sound Technicians Handbook 

Building Speaker Systems 

Programming & Customizing AVR Micro's 
Robot Builders Bonanza 

Practical Robotics 

Easy Steppin’ Stepper Motors 

Easy Debuggin’ 

Simple Bio-Diesel 

Practical Timer Projects 

Designing Audio Circuits 

Servicing Oscilloscopes 

Power Supply Handbook 

World Transistor Comparison Tables Vol 1 
World Transistor Comparison Tables Vol 2 
Intro to PIC Micro's 
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Hot Wire Semiconductor Gas a Kableflags Cable 





oy 





_| preset temperatures, and temperature 


DISCONTINUED BOOK SELLOUT!!! 


Limited stock on all, so be quick to avoid disappointment. 





Identifier Tags Converter Modules 


These handy cable 


identifiers make it easier to for full data sheets and specifications. 


CatNo Input utput Current 


PCB Mount DC-DC Regulated 


Ideal for PCB level voltage reduction. See website 


Watt 





identify cables and plugs. 


No more unplugging the MP-3200 5VDC +/-10% 5VDC 200mA 
wrong power cable from a MP-3202 24VDC +/-10% 5VDC 200mA 
power board. The flag MP-3204 9-18VDC 5VDC 600mA 

: MP-3206 18-36VDC 5VDC 600mA 


simply loops around the 
cable and through itself, so 
they are re-useable. Each 
packet contains 10 tags, 
and two types are available. 


Blank KABLEFLAGS 


iv ew ) V 





Suitable for any appliance. Simply write on the 
Cat. 


flag and attach. 





HP-1240 
Entertainment KABLEFLAGS 
* Pre labelled for Television x 2, VCR, DVD, Pay 
TV, Stereo, Game Console, Computer, Scanner, 


d Printer. Cat 7 
Programmable Digital LCD 
Soldering Station 


Save 
LY J1) 













Half Price 240V Inline Surge 
Protector Clearance! 


Protect your valuable appliances now! 
Prices have been slashed on these inline surge 
protectors. They are small in size, so they are ideal 
for all equipment, including portable devices. 
Limited quantities available, so be quick to avoid 
disappointment. 

IEC-320 Inline Surge Protector 
Was $14. 95 






Was 
$199 





This great iron features excellent temperature 
stability, rapid heat recovery, 3 programmable 





Fig 8 Style Inline Surge Protector 
Was $12.95 


Cat. 
MS-4014 


Cloverleaf Inline Surge Protector 
Was $12.95 


Cat. _ 
MS-4016 


Laboratory Micro Burner 


This great unit features Piezo 
ignition, anon slip base, and 
a maximum flame 
temperature of 1300°C. 
Powered by standard butane 
gas. See our website for 
details. Limited quantity. 
Was $49.95 


adjustment between 150°C and 450°C. 


See website for details. ~égt J 
rSis00 | 139F 


kL ——— eee! 




















Butane Gas 
Suitable for any of our gas 
powered soldering irons, 
torches, and glue guns. 
Includes 5 different 
adaptors which cover 
most different nozzles. 
150g can. Mail order 
customers - aerosols must 
be sent by road freight 
only. 
































$39.95 $34.95 # bs 
$49.95 $40.95  $9.00/ Deluxe Desoldering Tool 
$94.95 $79.95 $15.00 
$47.95 $39.95 $8.00 
$99.00 $79.00 $20.00 
=e e200 a Desoldering made easy. The large vacuum chamber 
$24.95 $21.95 $3.00 sire excellent suction for great results. Limited 
$7.50 $5.50 $2.00 Was $29.95 
$34.95 $29.95 $5.00 
_ $34.95 $29.95 $5.00 
$21.95 $18.95 $3.00 
$12.50 $10.00 $2.50 
$12.50 $10.00 $2.50 
$25.50 
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‘Bionic Ear’ 
This project enables 
you to listen to a 
conversation (or a bird 
in a tree, etc.) ; 
beyond what you 
would normally 
hear. It uses the 


principle of a re Ne 











*A plastic bowl or similar is required 
for the reflector. 


Cat. 
40-8226 


Drought Alarm 
This project will a i 
test the soil eS 3 


moisture of a pot 
plant, and an alarm 
will sound if it 
gets too dry. PCB 
and all board components 





supplied. _ 





Cat. 
40-8210 





LEARNING ELECTRONICS 
IS FUN! 


c eV 
Li 


microphone. PCB and parts supplied. 


Short Circuits Volume 2 

Once you have the basic skills and knowledge either from a School 
Design and Technology course, or tackling Short Circuits Volume 1, you 
can now have some real fun! With this book (and the associated project 
packs — see below), you can make such things as; a mini strobe light, 
police siren, mini organ, a couple of powerful radio transmitters, an FM 
radio, even a ‘Knight Rider’ scanner! All components are fully described 
and explained, along with tutorials on soldering iron and multimeter use. 
All projects are safe and powered by a 9V battery. See website for full 
ew vit details on the Short Circuits Learning Systems and individual projects. 


‘Beam Me Up Scotty’ ~~") 
Simple Intercom CRW EIT. 
@ This project enables you to talk (i.e. . 
not shout) between parts of a 
house or garage. You can even 
leave it on, say, in the kitchen 
to monitor a baby's 
room. PCB and parts 
supplied including 6m of 
connecting wire. 


Cat. 
4J-8218 


‘Knight Rider’ Light 
Now you can make 
the light scanner 
that goes on the 
bonnet of that 
famous car. Looks 
fantastic in all sorts 
of places! PCB and 
all parts supplied. 
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Scanner 


a disco with 


Cat. 
40-8236 


Electronic Organ 
You can play simple tunes 
easily once you have 

built this project. The 4a 
organ ‘keyboard’ is m 
actually part of 
the printed , 
circuit board. It eve a, 
has vibrato for _— 
extra realism. PCB and 
all board components 
supplied. 


Mini Strobe Light 


No, this unit won't fill 


blinding white light. 
Those things are 
dangerous and run 
straight off 420V! 


Short Circuits 2 
Project Book 


Soft cover, 
full colour, 
205 x 275mm. 





Cat. 
B)-8504 












a 





Cat. 
40-8214 





This one runs off a 9V battery, and gives a surprisingly 
intense white light - especially in darkness. It uses a 
state-of-the-art LED. PCB and all parts supplied. 


Cat. 
KJ-8206 














YOUR LOCAL JAYCAR STORE 








Bankstown = *Ph (02) 9709 2822 
Bondi Junction *Ph (02) 9369 3899 
Brookvale Ph (02) 9905 4130 
Campbelltown *Ph (02) 4620 7155 
Caringbah NOW OPEN 
Erina Ph (02) 4365 3433 
Newcastle *Ph (02) 4965 3799 
Parramatta *Ph (02) 9683 3377 
Penrith Ph (02) 4721 8337 
Silverwater Ph (02) 9741 8557 
St. Leonards Ph (02) 9439 4799 
Sydney City Ph (02) 9267 1614 
Wollongon: Ph (02) 4226 7089 
Coburg *Ph (03) 9384 1811 
Frankston *Ph (03) 9781 4100 
Geelong *Ph (03) 5221 5800 
Melbourne = *Ph (03) 9663 2030 
Ringwood Ph (03) 9870 9053 
Springvale *Ph (03) 9547 1022 
O 
Aspley *Ph (07) 3863 0099 
Brisbane - Woolloongabba 

«Ph (07) 3393 0777 
Gold Coast - Mermaid Beach 





Ph (07) 5526 6722 
Townsville *Ph (07) 4772 5022 


Underwood __ Ph ae 3841 4888 
AUSTRALIAN CAPITAL TERRITORY 


Canberra *Ph (02) 6239 1801 


Hobart *Ph Ca 6231 5877 
SOUTH AUSTRALIA 


Adelaide *Ph (08) 8231 7355 
WESTERN AUSTRALIA 
Perth Ph (08) 9328 8252 


Newmarket - Auckland 

*Ph (09) 377 6421 
Glenfield - Auckland 
«Ph (09) 444 4628 
Wellington *Ph (04) 801 9005 
Christchurch Ph (03) 379 1662 
Freecall Orders*Ph 0800 452 9227 













Operating Fuel Cell Powered Car with Multiple Experiments 


This technically superb product contains an actual working pressure vessel fuel 
cell. The kit enables you to learn how fuel cells actually work by building 

and operating a small car that is powered by the fuel cell. You are provided with 
the equipment to make the Oxygen and Hydrogen fuel (by electrolysis) and then 
burn it in the fuel cell to make electricity. 

The package comes with a magnificently illustrated 90 page+ manual with 
suggestions for 30 experiments. The book also gives background information and 
a full explanation of fuel cell mechanics. All theory is covered, 
not sidestepped. 

The kit also comes with a sophisticated digital multimeter 
(needed for the experimental work) a 130mm x 120mm solar 
panel, electric motor, axles, car chassis, wheels, etc. This kit is 
NOT a toy - more a formal learning instrument than a kit for 
home consumption. * Distilled water is required. 


Cat. 
«72500 


Alternative Energy Model House with Experiments 


This product enables students of alternative energy sources to experiment in a 
realistic way. The kit focuses on sources of heat and light from the sun to operate a 
small model house. Energy from wind, electromechanical and plant energy sources 
are also investigated. 

Kit contains materials to make (among other things), a sun furnace, heat trap 
(greenhouse), energy converters, windmill generator, solar cooler, water desalinator, 
electric generator, etc. A 96-page manual written by physicist Uwe Wandrey guides 
you all the way. The lessons learnt from this may inspire . : 

people to scale up the physics to a full size house. 
More a formal learning instrument than a kit for 
home consumption. 


Cat. 
KT-2502 


ALL PRICES VALID TO 
29TH FEBRUARY 2004 








MAIL ORDERS - FREE POST TO: 





Research and Experiment with 2151 Century Power Technologies 











Reply Paid 6424. Jaycar Techstore Mail Orders. PO Box 6424, Silverwater NSW 1811 


Fresca For orders IO) O22 888 
Www. r.com.au 
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Working Fuel Cell Experimenter’s Kit from Jaycar 


With more and more manufactur- 
ers looking towards fuel cells as the 
future of motor vehicle propulsion, 
Jaycar Electronics have released an 
experimenter’s kit which will help 
provide an understanding of how 
fuel cells work. 

It would also make the basis of a 
superb science or school project. 

The kit contains a working fuel cell, 
forming the basis of 30 experiments 
in fuel cell application and operation. 
The kit includes a small model car and 
the equipment to make (by electroly- 
sis) the oxygen and hydrogen that the 
fuel cell uses to make electricity to 
power the car. 

The package comes with a well- 
illustrated 90+ page manual contain- 
ing suggestions for all 30 experiments. 
The book also gives background infor- 
mation and an explanation of fuel cell 
mechanics. All theory is covered ina 
simple and informative manner. 








The $299 kit 
(Cat No. KT-25000 
includes a digital 
multimeter (needed 
for the experimental work), a 130 x 
120mm solar panel, electric motor, 
axles, car chassis, wheels, etc. 
Thames & Kosmos kits are avail- 








Digital Photo Colour Correction with SPYDER 


With record sales of digital cameras 
and photo-printers, many consumers 
are in for a rude awakening when it 
comes to viewing and printing those 
digital camera images. 

That decidedly chartreuse wed- 
ding gown or your green-skinned 
grandmother are not going to make it 
to the family scrapbook, without cru- 
cial colour corrections...on the screen 
or at your printer. 

At last month’s Consumer Electron- 
ics Show in Las Vegas, ColorVision Inc 
launched its new “SPYDER” product 
suites to make those corrections, with 
very little effort, putting quality in the 
hands of the creator. 

The new SPYDER Suites offer so- 
lutions for home hobbyists, graphic 
designers, amateur and professional 
photographers, as well as desktop 
professionals labouring over crucial 
PowerPoint presentations. 

Because attributes of a display 
monitor slowly change over time, re- 
calibrating and profiling is a constant 
concern when it comes to accurate im- 
ages as well as desktop graphics and 


www.siliconchip.com.au 





design. With the SPYDER technology 
every monitor in the home or office 
can show “true” colours. 

SPYDER is for the hobbyist, seri- 
ous amateur or desktop designer and 
is highly desirable for anyone working 
with digital images. The suite includes 
the Spyder colorimeter, PhotoCAL 


Contact: 
ColorVision 
5 Princess Rd Lawrenceville, NJ 08648 


Tel: 0111 1 609 895 7430 
Fax: 0011 1 609 895 7447 
Website: www.colorvision.com 













able exclusively in Australia from 
Jaycar Electronics. 





Contact: 
Jaycar Electronics (all stores) 

PO Box 6424, Silverwater NSW 1811. 
Tel: (02) 9741 8555 Fax: (02) 9741 8500 
Website: www.jaycar.com.au 






software and also includes a free 
Adobe Photoshop Album. 
SPYDERPRO is for the advanced 
hobbyist and is the professional’s 
choice for monitor calibration. It 
includes the Spyder colorim- 
eter, OptiCAL™ software, as well 
as a free Adobe Photoshop Album. 


broadcast quality 





Manufactured in Australia 


Harbuch Electronics pty uta 
9/40 Leighton P]. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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Wireless Analysis Package from Tektronix 


Tektronix’ new WCA11G Analysis 
Package speeds design and validation 
of wireless local area network (WLAN) 
products complying with any of to- 
day’s prevailing WLAN standards. 

WLAN technology is providing 
users with wireless access to the 
Internet and email in airports, office 
buildings and coffee shops. However, 
engineers must contend with a host of 
complex modulation and signal for- 
mats in addition to the separate IEEE 
802.11a, 802.11b and 802.11g WLAN 
standards. 

The new WCA11G Signal Analysis 
software package is a comprehensive 
solution that automates key measure- 
ments, interprets erratic or incomplete 
data, and delivers multi-domain analy- 
sis tools for solving complex design 
problems. 

The software is now available with 








the Tektronix WCA330 and WCA380 
Wireless Communications Analyzers, 
part of the company’s real-time spec- 
trum analyser portfolio. 





Metal-bender software eliminates trial and error 


Easily operated Windows-based 
software which eliminates trial and 
error from the process of calculating 
where to bend steel tubing for maxi- 
mum cost-efficiency has been intro- 
duced by metal fabrication specialist 
Swadesir International. 

The new Bend-Tech EZ and Bend 
Techsoftware packages are designed 
to minimise waste of steel in manu- 
facturing and fabrication operations 
by eliminating offcuts and errors 
associated with hit-or-miss manual 
calculations. 

Bend-Tech EZ is used for two-di- 
mensional bends, providing the ideal 
cut length, weight and bend location 
information for manufacturing. Bend 
Techsoftware is a more sophisticated 
product that applies to three-dimen- 
sional calculations, removing the need 
for expensive CAD packages. 

It includes multiple document 
interface for simultaneous viewing, 
creation and changes to parts and 
manufacturing instructions are avail- 
able on-screen with printed backup. 
Parts settings selections (including 
tooling and materials) are based on 
individually established inventory. 
Display settings include decimal or 
fractional output and bend dimen- 
sion locations. A shaded view window 
provides a true representation of part 
design instructions. 
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Bend-Techsoftware: Can create true 
3D parts, shaded models of which can 
be rotated dynamically on-screen. It 
can produce prints of the dimensioned 
model, shaded model, flat layout and 
title block. The software allows easy 
design input with pick points for 
dimensional placement, parametric 
style interface and CLR or inside 
radius (adjustable for each bend). It 
also incorporates parts and material 
databases with graphic parts recall and 
recognition of the difference between 
tube and pipe. 








Latest AV Receivers 
from Marantz 


Marantz has added two new AV 
6.1 channel receivers to its Home 
Theatre range. 

The SR-5400 and SR-4400 digital 
surround receivers are designed to 
provide the frequency response 
demanded by Super Audio CD and 
DVD-Audio. 

The SR-4400 offers 80W RMS 
into 8Q per channel and is ideal 
for high performance 6.1 channel 
home theatres. The SR-5400 has 
9OW per channel. 

The SR-4400 includes the lat- 
est generation Cirrus Logic DSP to 
decode DTS ES and is compatible 
with Dolby Digital EX, Dolby Pro- 
Logic II and Circle Surround II. It 
has 24-bit DSP with 192kHz/24-bit 
D/A converters for all channels, 
four digital inputs, two digital out- 
puts, S-video and composite video | 
switching, source direct and pure 
direct. A pre-coded remote control 
is included. 

The higher-spec SR-5400 has 
32-bit DSP with 192kHz/24-bit 
D/A converters, four assignable 
digital inputs, a variable crosso- 
ver and is the world’s first home 
theatre receiver to incorporate SSR 
TruSurround Headphone. 

Both models feature oversize 
power transformers which ensure 
a minimum of 70% of the rated 
two-channel power when all chan- 
nels are driven in surround stereo 
mode. They also feature the Marantz 
D-Bus system, which increases the 
flexibility of system integration by 
communicating commands to all 
elements on thebus. 

Recommended retail prices are 
$999 for the SR-4400 and $1399 for 
the SR-5400. Both models are cur- 
rently available in silver (pictured) 
or black finishes. 
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SILICON CHIP WebLiNK 


How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from Siicon Curp: you can access any of these organisations instantly by going 

to the S1Licon CuIp website (www.siliconchip.com.au), clicking on WebLINK and then on the website graphic of 

the company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Siicon CuHr’s WebLINK . For one low rate you receive a printed en- 
inamc-reeupeslossisomoremdelemojimce messi (= -) H | |, Gol-t=\-mivaineuncoleraM sloscl-mol-FX-m-te-holeblemmcioyenyor-noniasat-hosl- Muy olelolal-Mni-b at-halel 
site details plus up to 50 words of description— and this is repeated on the WebLINKE page on the Sizicon Cup 
website with the link of your choice active. Get those extra hits on your site from the right people in the electron- 
ics industry — the people who make decisions to buy your products. Call Smicon Curr today on (02) 9979 5644 





BitScope is an Open Design Digital Oscillos- 
cope and Logic Analyser. PC software drives 
BitScope via USB, Ethernet or RS232 to 
create a powerful Virtual Instrument. BitScope 
is available built and tested or in kit form. 
Extensive technical details are available on the 
website. Great for hobbyists, university labs 
and industry. 


BitScope Designs 


Contact: sales@bitscope.com 
WebLINK: bitscope.com 


St) 


Video Audio t's 
DE CIN Tec VCR's L.. 
Adaptors 


At QUESTRONIX we specialise in conversion, 
Switching and distribution equipment for VGA, 
video and audio. We have been serving the 
audiovisual industry as well as pro, semi-pro and 
domestic a-v equipment users since 1988. As well 
as being a 100% Australian manufacturer we also 
importa range of innovative and interesting items. 


QUESTRONIX 


Tel: (02) 4343 1970 —_Fax: (02) 4341 2795 
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- Hifi upgrades & modification products - jitter 
reduction and output stage improvement. 

- Danish high-end hifi kits - including pre- amps, 
phono, power amps & accessories. 

- Speaker drivers including Danish Flex Units plus 
a range of accessories, 


Soundlabs Group 
Syd: (02) 4627-8766 Melb: (03) 9859-0388 


WebLINK: soundlabsgroup.com.au 


We specialise in providing a range of 
Low Power Radio solutions for OEM's to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from Radiometrix, the 
World’s leading manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


A 100% Australian owned company supplying 
frequency control products to the highest 
international standards: filters, DiL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www. hy-q.com.au 


JED designs and manufactures a range of 
single board computers (based on Wilke Tiger 
and Atmel AVR), as well as LCD displays and 
analog and digital I/O for PCs and controllers. 
JED also makes a PC PROM programmer 
and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: jedmicro.com.au 


Our website is updated daily, with over 
5,500 products available through our secure 
online ordering facility. 

Features include semiconductor data sheets, 
media releases, software downloads, and 
much more 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 


WebLINK: www.jaycar.com.au 


Av-comm 


+ 


International satellite TV reception in your 
home is now affordable. Send for your free 
info pack containing equipment catalog, 
satellite lists, etc or call for appointment 
to view. We can display all satellites from 
76.5° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: aveomm.com.au 








Enhanced Windows XP Migrations 


ImageCenter32, from PowerQuest 
Corporation, is a streamlined 32-bit 
application that enables trouble-free 
configuration of image deployment 
under the Microsoft Windows. Pre- 
installation Environment (WinPE). 
ImageCenter32 provides a straight- 
forward graphical user interface (GUI) 
for PowerQuest DeployCenter Library, 
PowerQuest V2i Builder and the De- 
ploy Toolkit — to make the process of 
creating and deploying images less 


www. siliconchip.com.au 


complicated and more efficient by re- 
moving the need for writing scripts. 
PowerQuest now makes the process 
of migrating to Windows XP simpler 
and easier by providing this GUI in- 
terface that supports migrations in a 
WinPE environment. By leveraging 
PowerQuest’s imaging technology 
together with WinPE, IT professionals 
and service providers can eliminate the 
need to create DOS network boot flop- 
pies and leverage the efficiencies of the 


32-bit Windows network environment 
for maximum deployment speeds. 

It is available immediately as a no- 
charge download to all licensed cus- 
tomers of PowerQuest DeployCenter 
Library, PowerQuest V2i Builder and 
the PowerQuest Deploy Toolkit at 
www. powerquest.com/easier. 





Contact: 
PowerQuest 


Tel: (02) 9521 6466 
Website: www.powerquest.com 
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Drum-roll, please! We’d like to introduce our new DIY human- 
powered electric torches. Using a deceptively simple design, a 
slow turn the handle is enough to give a quite amazing output. 


epending on how you choose to 

build the torch, you can have 

anything from a pencil beam 
with a range of at least 50 metres 
(and incredibly, it will light reflectors 
at well over five times that distance!) to 
abroad and diffuse light source perfect 
as a general purpose torch. 

Plus, you don’t need to turn the 
handle continuously; the light itself 
is ultra-white; and we would expect 
such a torch to last for, well, nearly 
ever. 

And, to top it all off, if you play your 
cards right, the torch can also cost you 
very, very little to put together... 


The Design Basics 

So what’s inside these human- 
powered torches? Just four basic 
components: a stepper motor, which 
generates the power to run the thing; 
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a rectifier, which converts the AC 
(alternating current) from the stepper 
motor into DC (direct current), which 
the LED needs; capacitors, which store 
the power; and finally the LED itself, 
which produces the light. 


Stepper Motor 


The driving force in any of the de- 
signs is a stepper motor, driven as an 
alternator. 

Stepper motors are used in electric 
typewriters, printers, photocopiers, 
faxes — a whole range of goods. They 
are most easily identified as a stepper 
because of the large number of wires 
that come out of the motor—usually six 
leads. When you turn the shaft, you’ll 
also feel a ‘cogging’ motion. 

The huge benefit of using a stepper 
motor to produce the power (rather 
than the conventional brushed DC 


generator) is that the rotational speed 
needed is much, much slower. In fact, 
a stepper motor can be turned 10-15 
times slower than a conventional mo- 
tor-turned-generator. 

So using a stepper motor in this 
application means that you can com- 
pletely dispense with the gearbox 
— not only does that reduce noise 
and cost, it also decreases effort, as 
even a good gearbox has noticeable 
frictional losses. Longevity is also 
greatly enhanced. - 

And you shouldn’t have to pay 
much for the stepper motor —notif you 
get it from inside a discarded printer, 
electric typewriter, fax, photocopier 
or similar. 

The stepper motors used here came 
from laser printers and fax machines 
(each around $5 at jumble sales), while 
an old electric typewriter (for example, 
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a daisy wheel design) can yield three 
or four suitable steppers. Steppers 
are available in many different sizes 
— smaller motors will generally yield 
less power than larger motors. 


Rectification 

Either four diodes or two bridge 
rectifiers are used to turn the AC 
output of the stepper motor into the 
DC that the LED and storage capacitor 
pack need. 

Pretty well any small diodes can 
be used — they can be salvaged from 
equipment (the PC board from the 
aforementioned discarded electric 
typewriter had no less than 16 suit- 
able diodes!) or they can be bought 
new for nearly nothing. 

The wiring approach that you use 
depends a little on the stepper motor 
that you have at hand — more on this 
below. 


Capacitor Storage 


The low current draw of the LED 
makes something else possible —short- 
term energy storage. Using capacitors 
within the torch serves two func- 
tions: 

1: it smoothes out the pulsing coming 
from the alternator, which otherwise 
causes the LED to flicker; and 

2: it allows the LED to stay on for a 
short time after you stop cranking 

How long the LED stays on for de- 
pends on how much capacitance you 
can squeeze inside the box. For exam- 
ple, using four 4700))F 16V electrolytic 
caps (ie 18,800)F total), typically gives 





www.siliconchip.com.au 





The heart of the hand-cranked LED torch is a stepper motor. Several different 
types are shown here - these can be obtained from discarded electric 
typewriters and printers, amongst other goods. 


a usable beam for about three seconds 
after you stop cranking — and the LED 
beam will stay dimly glowing for much 
longer. The latter means that it’s easy 
to find the torch in the dark if you put 
it down. 

However, if you decide to invest a 
little more money and use a super-ca- 
pacitor (eg, the RS Components’ 339- 


‘Motors To Generate DC | 


arge number of wires coming 


out. Luckily, it's quite easy to figure out 
which way around they are by using a 


‘resistance meter (preferably digital), and. 
getting them the wrong way around won't 


ee do any damage. — 


The most common t type of stepper has 


six wires coming out. The six wire stepper 
_ is actually two motors on one shaft, so the 
ji- six wires can immediately be separated into 
id two groups of three. Each group will have 
ly  someconnection to each other, but no con- 
ee nection to any 0 of the other group. In each 

ee group, one wire is the common and the 
RE other two are the Opposite ends ofawinding 
ae wie: me give out oppositely-phased AC. 





Courtesy of www.c-realevents.demon. co. uk/steppers/stepmotor. htm 


6843 1 Farad designs), the torch will 
produce a dim beam all night without 
any further cranking! 


LEDs 

The torches use white LEDs rather 
than conventional bulbs. LEDs are 
starting to replace incandescent bulbs 
in many applications. However, until 







In terms of iesiclanieg, the reading: fr 
the common to either end will be half the 
reading across the two ends. Having found 
the common on one set, you can use the 
same process to find the common in the 
other one. All four windings will have ey 
exactly the same resistance. 

The majority of steppers ate’six wire, 
but there are other varieties. Five wire ones. 
are easy; the two commons on the six wire 
have already been connected together. for 
you, which makes things easier. Eight wire 
ones are just like a six wire but with all the 
windings separate, and four wire ones are 
half of an eight wire one (or half a six wire 
one with the two windings separate) ge 







































- used with permission 





FEBR UARY 2004 57 



























Fig.1: most 
stepper motors 2R 
that can be 


salvaged from old 
equipment use 

this type of wiring Work 
configuration. 

Finding out which 

wire is which can COM2 


be done with a 
multimeter. 


very recently, even high-intensity 
LEDs were really marginal in high- 
output torches — the amount of light 
produced was simply not great enough 
for any distant viewing. However, that 
limitation can be overcome by (a) using 
very bright white LEDs, and (b) using 
first-class coated optics to develop a 
very well focused beam. 

The great advantage of using a LED 
is that its current draw is so low. The 
disadvantages (and of course, there 
are also disadvantages...) is that the 
LED costs more than an incandes- 
cent bulb, and in the final analysis, 
doesn’t produce as much light as a 
hard-driven filament lamp. However, 
we’re immensely pleased with how 
strong the beams of these torches are, 
especially considering that the effort 
put into turning the handle is really 
quite low. 


Focusing Lens 

A key ingredient in getting a good 
beam is the use of a focusing lens. High 
intensity LEDs are already very direc- 
tional — some light comes out of the 
side of the LED but the vast majority 
is aimed straight out of the front. So 
while a reflector is good to channel the 
minor amounts of light scattering out 
the sides, it’s much more important 
to focus the beam that’s already being 
formed. 

The best lens that we have found 
is formed from some of the glass ele- 
ments from an old standard 35mm 
SLR camera lens. These days, with 
the advent of digital cameras and with 
pretty well all SLR cameras being sold 
with zoom lenses, the standard lens is 
unloved and unwanted. In short, you 
can buy them secondhand for nearly 
nothing. 

For example, one of these torch de- 
signs uses a lens formed from the re- 
versed rear section of a 50mm f2 Ricoh 
lens. (Note that the ‘speed’ of the lens 
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Fig.2: the simplest way 
of getting DC out of a 
stepper motor is to link 
the two commons to the 
‘minus’ terminal and 
then connect the four live 
phases through small 
diodes to provide the 
positive output. 


— ie in this case a maximum aperture. 


of {2 — is important as the ‘faster’ the 
lens, the larger will be its glass bits.) 
Using what was once a very good qual- 
ity lens (ie, much better than a cheap 
plastic magnifying glass or similar) 
gives plenty of light transmission 
and also allows for the focusing of a 
tight beam. After all, how many com- 
mercial torches use high quality, low 
dispersion, coated glass optics! 


Organising the Bits 


1. Finding the Stepper 

The first step is to find a suitable 
stepper motor that can be used to gen- 
erate the power the LED needs. Digging 
through discarded equipment, it’s not 
hard to come up with four or five step- 
pers of different sizes and outputs. 

A quick way of sorting out the bet- 
ter ones for the torch application is 
to firstly go for the larger motors (but 
which are still small enough to fit in 
your designated box), and then select 
those which most easily light a white 
LED wired directly to two of the output 
wires. (Despite the stepper producing 
AC when wired like this, the LED will 
still light when the stepper is turned 
— it will just flicker a lot). You will 
need to find a stepper where even 
when the shaft is turned quite slowly 
(eg, 1-2 turns a second), the LED shines 
brightly. 

The experimentation that you do 
should be with a LED similar to that 
which you intend using in your final 
design — LEDs vary in their current 
requirements. For example, the Lux- 
eon Star 1-watt models (available in 
Australia from Prime Electronics 


(www.primelectronics.com.aw) or the 


Alternative Technology Association 


(www.ata.org.au/leds.htm) certainly 
can’t be brought to full illuminance by 


Fig.3: if you want to generate 

a higher voltage for the same 
cranking speed, you’re usually 
better off using this circuit 
which uses two bridge rectifiers. 





a small stepper but that same stepper 
can work quite well with a conven- 
tional white LED. The Jaycar ZD1780 
6000mcd LED is suitable for use with 
many small steppers, for example. The 
physically larger the stepper, the more 
likely that you will be able to drive a 
high-current LED. 


2. Wiring Approaches 

There are two wiring approaches 
that can be taken when building 
the torch — these are shown in Figs. 
2&3 in the “Using Stepper Motors to 
Generate DC” breakout box. Fig.2 is 
the most common approach but Fig.3 
has a distinct advantage in some ap- 
plications — often it will increase the 
voltage available from the stepper. 
Deciding which approach is better 
for your application requires some 
further experimentation. First, use a 
multimeter to find out which wire is 
which, then wire the stepper to the 
LED as is shown in Fig.2. 

The next step is to turn the step- 
per as fast as you will ever be able to 
(you can use a bulldog clip to make a 
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If the LED torch is constructed with precision focusing optics, a very intense, 





narrow beam is formed. This lens assembly uses elements from a discarded 
50mm SLR camera lens and gives excellent long-range performance. 


temporary clamp around the shaft of 
the motor to act as the attachment for 
a test handle) and measure the volt- 
age being developed as the LED is 
powered up. 

In addition, turn the shaft more 
slowly (that is, at a comfortable speed) 
and view the LED brightness. The ideal 
outcome is a peak voltage of around 
3.5V —that’s what is needed by the LED 
— and a ‘slow turn’ voltage as close to 
this as possible. (In fact, of course, it’s 
the peak current — rather than the volt- 
age — that should be limited, but if the 
stepper being turned flat-out develops 
only around 3.5V, in real use the LED 
will be well within its ratings.) 

Matching the stepper motor to the 
LED in this way removes the need for 
a dropping resistor, saving valuable 
energy — energy, remember, that’s be- 
ing put in by you! 

If the voltage that you see during 
the test is well below 3.5V, try the 
wiring approach shown in Fig.3. 
Often (although it should be 
noted, not always!) this will 
increase the voltage output of 
the stepper motor. If neither 
approach yields a high enough 
voltage when powering the LED 
of your choice, select another 
stepper and try again. 

In our testing of more than 
50 stepper motors salvaged 
from used consumer goods, 
we’ve not seen a stepper mo- 
tor that, when cranked in this 
way, produced well in excess of 
3.5V — so your chances of over- 
powering the LED are slim. On 
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the other hand, probably half of these 
motors had enough ‘oomph’ to drive 
a conventional white LED to a high 
brightness. In short, a great many small 
salvageable steppers are ideal for white 
LED torches. 


3. Optics 

Once you have found the right com- 
bination of LED and stepper, you will 
need to make some decisions about the 
optics. There are three basic choices: 
e A narrow, intense beam — this re- 
quires the use of a series of lenses, 
preferably an optical assembly from 
a 35mm camera lens as described 
above. 
e A broad, bright beam — usually, a 
single lens can be used to achieve 
this — eg, a single element from a 
35mm camera lens or a good stand- 
alone glass lens; eg, a quality mag- 
nifying glass. Alternatively, a very 
high quality LED lens-and-reflector 
combination (such as the Luxeon 





Star/O 1W white LED) can be used. 
eA diffused, relatively dim beam 
— in this case, one or two LEDs can 
be mounted ‘bare’; ie, without any 
optics at all. 

Think through the choice carefully 
— the utility of the final torch for the 
application that you have in mind is 
dramatically affected by the decision 
on optics. 


4. Storage Capacitors 

The type and number of storage 
capacitors that you use depends on 
how much room you’ve got inside 
your box — and how much you want 
to pay. Electrolytic capacitors are the 
ones to go for and if you select those 
with a lower working voltage, the size 
of the capacitor becomes smaller for 


a given capacitance. In other words, 


a 1000pF 16V capacitor is physically 
much smaller than a 1000pF 63V 
capacitor. Since we’re working with 
only 3-4V, the lower voltage capaci- 
tor is fine. 

Basically, the more capacitance that 
you can squeeze in, the better — which 
brings us to super capacitors. 

While these mighty marvels are 
available from a variety of sources, 
extensive testing showed that the 
cheaper super caps give-poor results 
— we recommend the RS Components 
339-6843 1 Farad component. Note 
also that a super cap used on its own 
won't work very well —you should al- 
ways have a conventional electrolytic 
capacitor as well, of as high a capaci- 
tance as will fit in the box. 

You might be wondering how all 
these capacitors are connected — again 
it’s very easy, with the capacitors wired 
in parallel to both each other and the 
LED. No current limiting resistors, no 
zenor diodes, nothing. It works ex- 
tremely well and wastes no energy. 


Conclusion 

Despite being very simple in 
design and construction, these 
torches really cut it. They’re ef- 
fective and cheap, working well 
in practice for general purpose 
as well as specialised usages. 

Not one of the many people 
who have seen the prototypes 
was unimpressed — in fact most 
people had to have the torch 
removed from them by force, 
so intent were they on wind- 
ing the handle and shining the 
torch into dark places! 
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We selected a rigid plastic box as 

the enclosure for the design — Jaycar 
Electronics Cat. HB-6122 at $7.25. It is 
made from high impact ABS, uses a 
tongue-and-groove seal around the lid, 
and is dust and hoseproof. Importantly 
to hand-holding comfort, it has rounded 
edges and corners. 





The first step was to mount the 
stepper motor in the lid of the box, 
using the two screws that originally 
held the stepper in place inside the 
laser printer. 


Next, the lens/reflector package needed to 

be organised. This Ricoh camera lens was 
disassembled and it was found that the rear 
lens elements (mounted inasub-assembly) | 
gave good results when placed about20mm 
from the LED. The assembly is reversed in 
orientation to that used in the original camera lens. 


























A small torch was then disassembled, 
he reflector removed... 


5: ..and the reflector 
opening for the 
bulb carefully drilled 
out (jn small steps) until the LED was a tightish 
push-fit. (The reflector isn’t critical but it adds 
a ring of light around the main beam.) 





The pump-lid of a plastic 
container of skin cream was then selected as hav- 
ing a hole in one end about right for the reflector and 
a length about right for the LED-to-lens distance. 


he lid was disassembled | 

and the hole in the cap | 
opened-up alittle with a round 
file so that the reflector sat nicely in it. 





The threaded top of the skin-cream con- 

ainer was then cut off, cleaned-up and then 
screwed back down inside the lid, holding the 
reflector firmly and securely in place. 





The holder from the \ 

camera lens was” 
filed from its original semi-circular shape 
until it was about the same diameter as the 
reflector holder (that’s the former skin cream 


cap, remember!). 
‘i 1 Good quality electrical tage was then 
rapped around the lens/reflector as- 
sembly, holding the two pieces together. Large 
diameter heatshrink could also have been used 
for this purpose. 
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Step by Step: Making a Narrow Beam Torch 






























1 Using a holesaw, a hole was then » 

cut in one end of the box. The two — 
halves of the box were then separated, 
the lens/reflector assembly inserted, — 
and the box temporarily re-assembled 
to check that the lens/reflector assembly ~ 
was held firmly in place. It was. 





8 1 The capacitors were placed into 
: position next, being held in place 
inside the lid with double-sided tape. 








1 The diodes were soldered to the 

our stepper motor outputs, mak- 
ing sure that all their bands were furthest 
from the stepper motor, then the wiring 
was completed. Note that the capacitors 
are polarised — their negative terminal is 
shown by a line of negative (-) symbols down the side of each of their 
bodies and they must be connected around the right way. 


14" final design is quite a 
ight fit — as you can see here, 
there’s only just enough room for all 
of the bits. 








1 The hand crank was made from 

‘a piece of polypropylene plastic 
kitchen chopping board. This material 
has a distinct advantage in this applica- 
tion: if a carefully-sized hole is drilled in 
the material, it can then be forced over the 
stepper motor shaft giving a good non- 
slip fit. In the case of the stepper motor 
shown here, a small diameter cog was already in place on the shaft 
and so the push-fit of the crank is even more secure. 





1 At the other end of the crank, a 
" high quality knob was made by 

using two ball-bearing pulleys, previ- 
ously found inside an electric typewriter. 
Sandwiched together and with a couple 
of washers under them, they give an 
easily-grasped knob which has excellent 
quality bearings built right in. 





1 Note that the distance 

centre-to-centre between 
the knob and the motor shaft (ie 
the working length of the crank) 
is very important to the ‘feel’ of 
the device: you should experi- 
ment with this distance until the 
leverage suits your preferences. 
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| A Broad Beam Torch 


After my partner saw the results of the narrow 
beam torch, She-Who-Must-Be-Obeyed decided 
that when out walking she wanted a torch that 
would light up the area immediately in front of 
her — that is, producing a very broad, diffuse 
beam. 

This meant that a focusing lens was not re- 
quired, so creating more room inside the box 
for storage capacitors — nine 4700pF capacitors 
were installed, giving a total capacitance of 
42,300pF. Secondly, it was preferred that the 
torch weigh less than the first design, so in this 
model a smaller stepper motor was used. It was 
also decided to fit two of the high intensity LEDs, 
rather than just one. , 

The stepper motor is easily able to drive two 
LEDs (and probably more as well), and without 
the dramas of trying to integrate multiple LEDs 
into a reflector-and-lens system, it was easy 
enough to use two. 

However, when wired with separate rectify- 
ing diodes, the smaller stepper proved to have 
a lower voltage output than the larger stepper used in 
the focus-beam torch. This meant that the crank had 
to be wound very fast to get a good light output, so a 
revision was made to the wiring. Two bridge rectifiers 
were then used (ie, Fig.3’s wiring approach). 

In practice this resulted in the voltage rising to 3.2V 
at an easy cranking speed — and peaking at 3.4V when 
the short handle was being turned as quickly as pos- 
sible. While the effort in turning the handle rose when 
this alternative wiring configuration was adopted, it is 
still quite easy to turn. 

In some respects, the handle is actually easier to use 
when working against the slight resistance — before, 
it was almost free-wheeling. A very short handle was 
fitted (about 10mm centre-to-centre), with its knob 
formed by three sealed ball bearings from discarded 
video cassette recorder video heads. 

In a small room with a white ceiling and walls, the 
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two-LED torch will dimly illuminate the whole room. 
Following an outside path at night, the torch casts a soft 
white glow that extends about five metres ahead and 
a metre or so either side of the path. In fact, the light 
output is similar to a small fluorescent lantern. 

Interestingly, with the LEDs sticking out of the front 
of the torch, any light being produced by them is more 
easily seen than in the focusing torch design (where the 
LED is buried from view behind a lens). In fact, the LEDs 
in this torch stay faintly glowing for a very long time 
after the handle has stopped turning — in pitch darkness, 
they can be seen for over six hours — and that’s without 
using any expensive super capacitors! 

This characteristic, and the diffuse spread of light 
that it develops, makes this an ideal torch for moving 
around a house at night when the lights are off, walking 
down a dark footpath, or for use as an emergency torch 
during blackouts. 
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La Creme de la Creme 


This torch is the big buck design —it uses 
an expensive 1-waitt(!) Luxeon Star/O LED 
and super capacitor energy storage. 

As you'd expect, in operation it’s also 
the most impressive of the designs, able 
to light a room or create a swathe. of light 
outside that — for example — is ideal for 
walking. Despite the fact that extra focus- 
ing optics would have given this torch an 
incredible beam reach, it was decided 
to use only the Luxeon built-in lens and 
reflector, resulting in a very even 20° 
beam. 

When held close to a digital light me- 
ter, a reading of over 34,000 lux can be 
recorded! In practice, when walking down 
a road at night, the full width of the road 
is illuminated with a range of six metres 
or so. 

The torch uses for its body a plastic 
housing that was originally one of the 
satellite speaker enclosures in a PC 
sound system. The knob is a ball-bear- 
ing equipped cog (with the teeth mostly 
sanded away) that was salvaged 
from an old fax machine. 

Both wiring approaches were tried 
and the simple diode rectification 
gave the best output for the least 
cranking effort. Inside, a 0.47uF 
electrolytic capacitor and a 1 farad 
super capacitor are used for energy 
storage. 

This is an enormously impressive 
torch. In fact, the only downside is 
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If you want the best, you have to be prepared to pay for 
it. This torch uses the VERY bright LUXEON Star/O LED 
and a supercapacitor. But its performance is exceptional! 





that generating a full watt by a hand- 
cranked mechanism is hard to do 
quietly — despite the direct drive, the 
stepper motor makes a whirring noise 
when being turned. The size of the 
required stepper also makes this torch 
the heaviest of the designs —it weighs 
600 grams — but the sheer light output 
is just staggering. 

Very few people can believe that 
a simple turn of the handle can pro- 
duce this much light — especially from 
a LED! sc 
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It has often 
been described 
as about the 
third-most- 
useful piece 

of test gear in 
a TV service 
tech’s arsenal. 
It’s easy (and 
cheap!) to 
build, easy to 
use and you 
will wonder 
how you got 
along without © 


one... © 
oO 4 8B 


GND ( Bei 
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Design by 
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so you’re already 
QO K asking: if it’s number 

three, what are one 
and two? Few would argue that the 
multimeter (or more likely a DMM 
these days) and a ’scope well and 
truly take the first two spots. 

But if you’re into repairing TV sets 
and/or video monitors, a shorted 
turns tester in your tool box or on the 
bench can save you hours of wasted 
time — not to mention a lot of expense. 
However, we’re getting a bit ahead of 
ourselves. 


What does it do? 

Ummm - isn’t that blindingly ob- 
vious? Shorted turns tester? Tests for 
shorted turns? 

Yes, it does just that — but unless 
you ARE a TV or monitor technician, 
you’re probably still none the wiser. 
Let’s go back a few steps. 

In all traditional (ie, CRT-equipped) 
TV sets and video monitors there 
is a horizontal output stage (also 
called the line output stage). 

You could regard this as the “busi- 
ness end” of the TV set/monitor. It’s 
job is to supply appropriate signals 
and the extra high tension (around 
20-30,000V) the picture tube needs 
to make it operate. 

Operating at high voltages, fre- 
quencies and power levels, the 
horizontal output stage is one of 
the most-stressed sections of the 
circuit and is responsible for more 
than a fair share of faults in TV sets 
and monitors. Unfortunately, faults in 
the horizontal output stage are often 
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difficult to find — and many a techni- 
cian has replaced the principal (and 
most expensive) component, the line 
output transformer, only to find the 
fault is somewhere else. 

Perhaps the fault is in the high- 
speed rectifier diodes connected to 
the transformer’s secondaries. Maybe 
the horizontal output transistors have 
failed due to the stresses they are 
under. Or it could be an insulation 
breakdown in the deflection yoke on 
the back of the tube. 

But the fault that most technicians 
dread is a shorted winding within the 
line output transformer. Without the 
right test gear, the easiest way to test a 
line output transformer is by substitut- 
ing a known good one. But we have al- 
ready mentioned the fact that they are 
expensive — and, unfortunately, they 
are commonly NOT interchangeable 
from one brand to another. 

Another minor dilemma for the 


This project was first described in Electronics 
Australia in August, 1998 and has proved to 
be a very popular and enduring design with 


thousands sold around the world. 
It is re-presented here, with cosmetic 


changes only, for the benefit of 2ist century 
readers! Note that existing stocks of the Dick 
Smith Electronics kit (Cat K-7205; $49.80) 


will include the old panel and 
instructions until the next run of kits. 





technician is that this section of the 
set can bite — badly. Most repairers are 
slightly less than enthusiastic about 
digging around the horizontal output 
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stage while it is powered up. They’d 
much rather find a way to test a less 
angry set! 

All things considered, a technician 
needs to be fairly confident that the 
line output transformer IS faulty be- 
fore going to the trouble of obtaining 
a good’un then substituting it (which 
usually means a bit of set disassembly). 
How do you test it? 

Most test equipment, including the 
one described here, is based on the fact 
that nearly all serious faults in horizon- 
tal output stage will greatly increase 
the losses in the primary circuit. 

The components in the primary 
circuit form a reasonably low loss 
resonant circuit (also called high 
“Q”), especially at low voltage levels. 
Shorted turns or components in the 
output stage will lower that “Q”. 

Find a way to check low Q and 
you have a handy piece of test equip- 
ment. 


Ring testing 
_ When you apply a fast pulse 
. to the primary of the line output 
' transformer (LOPT), the total 

inductance and capacitance will 
_ produce a decaying oscillation in 
' the secondary, which may have 

a dozen or more cycles before it 
» dies away to a low value. This is 
_ known as “ringing” 
' Incidentally, it is called that 
because it is very similar to the 
effect you get when you strike a bell. 
You get a note that gradually dies 
away. 

If the circuit has shorted turns 


M0us) A Chi fF 390mV 
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These two ’scope shots demonstrate not only the principle of operation of the Shorted Turns Tester (and also a ringing 
oscillation!) but also its effectiveness. The first shot is that of a known good line output transformer; the second is the same 
transformer with a dead short across one of the secondary windings (eg, a crook rectifier diode). In the first shot, all LEDs 


were lit; in the second only four. 
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or other faulty components in the 
secondary, the oscillations die away 
very much faster. Continuing the bell 
analogy for a moment, if you place 
your hands around the bell to stop it 
resonating, the bell sounds for a much 
shorter time. 

This principle is the basis of our 
Shorted Turns Tester. A fast pulse is 
applied to the primary of the trans- 
former and the number of “rings” 
(or oscillations) are counted. If all.is 
well, the circuit lights up a number of 
LEDs. If all is not so well, less LEDs 
light. If there is catastrophic failure 
(for example, a collector/emitter short 
in the horizontal output transistor(s) 
or a capacitor short) there will prob- 
ably be no ringing at all, with no LEDs 
lighting. 

We'll look at this in more detail 
shortly. 

Before we move on to the circuit 
description, it is worth noting that 
this Shorted Turns Tester works at 
low voltage and is designed to check 
the line output stage “in situ” — very 
much more convenient than having 
to remove the transformer or other 
components. 


The circuit 


There are three sections to the 
Shorted Turns Tester circuit (Fig.1): 
the oscillator, which produces the 
low frequency but fast-rising pulse; 
the comparator, which compares the 
amplitude of the oscillations pro- 
duced by the transformer; and the 
LED bar-graph driver and display. 

The low frequency pulse generator: 
IC1ib, one half of a LM393 dual com- 
parator, is set up as a low frequency 
oscillator, whose output (pin 7) is 
normally pulled up to essentially 
the positive supply rail by the two 
1kQ resistors. 

The output switches down to OV for 
about 2ms every 100ms, with the tim- 
ing set by the feedback components 
between the inverting input (pin 6) 
and the output. It is during these 
low-going 2ms pulses that each ring 
test occurs. When IC1 pin 7 goes low, 
Q1 is driven into saturation and its 
collector voltage rises almost to the 
+6V supply. 

This makes two things happen. 
First, the 100pF capacitor, between 
Q1’s collector and the reset pins of 
IC2, sends a positive pulse of about 
5us duration to those resets, which 
drives all the outputs of the four-bit 
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Fig.2: follow the PC board overlay above and the photo at right and you should 
have no problems in assembling the project. It should take less than an hour to 
do. Remember to leave the LEDs until last, as explained in the text. 


shift registers to a low state. This 
switches off all the LEDs, in readi- 
ness for a new ring test. 

At the same time, D2 is forward bi- 
ased, resulting in a brief 650mV pulse 
across the diode. This is coupled via 
the 47nF capacitor to the test leads and 
the LOPT primary winding. 

As previously explained, this causes 
(hopefully!) the LOPT circuit to ‘ring’, 
a bit below its natural resonant fre- 
quency due to the presence of C3 
(which functions as the resonating 
capacitor when testing an LOPT on 
its own). 


2. The ring amplitude comparator: 
The ringing waveform is coupled by a 
10nF capacitor to the inverting input 
of comparator IC 1b, itself DC biased to 
about +490mV by the voltage divider 
across the supply (4.7kQ, 33kQ and 
150kQ resistors). At the same time, D3 
is constantly forward-biased and its 
entire voltage drop of about 600mV is 
applied to IC1a’s non-inverting input 
as a reference voltage, via a 10kQ re- 
sistor. The 1MQ resistor between the 
non-inverting input and the output of 
IC1a produces a small amount of posi- 
tive feedback, ensuring that its output 





Partially assembled Shorted Turns Tester shows the battery holder in place in the 
case bottom and the PC board ready to mount on its threaded spacers with the 
LEDs poking through the front panel. In the DSE kit these holes are pre-punched, 
saving you a lot of time and trouble (rectangular holes are a cow to drill . . .) 
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switches cleanly between its low and 
high voltage levels. 

The result of all this is that an in- 
verted and squared-up version of the 
ringing waveform appears at the out- 
put of IC1a, until the ringing amplitude 
has decayed down to about 15% of its 
initial value. This pulse train is con- 
nected straight to the clock inputs of 
the two shift registers in IC2. 

3. The LED bargraph display: [C2 
consists of a pair of identical four-bit 
serial-in/parallel-out shift registers, 
connected to form a single eight-bit 
unit, with each output driving one 
LED in the ‘bargraph’ display via the 
1kQ resistors. The serial data input of 
the first stage (pin 15) is permanently 
connected to the positive supply, or 
logic 1. 


One measurement 

For the first 5us after the com- 
mencement of a new 2ms measuring 
pulse, both shift registers are reset 
to zero on all outputs, as described 





And here it is fully assembled, ready 
to close up and use. You might like to 
put some foam rubber between the PC 


board and batteries, just in case. 
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(PC BOARD VIEWED FROM COPPER SIDE) 






POWER SWITCH 


4x AAA CELL HOLDER 






Fig.3: the wiring is pretty simple because almost everything mounts on the PC 
board. If you get a DPST (or even a DPDT) power switch in your kit (as ours 
was), simply use the centre pin and one of the outside pins. 


earlier. At the same time the initial 
positive pulse applied to the LOPT 
drives IC1a’s output, connected to 
both shift registers’ clock inputs, to 
a low (logic 0) level - unless the test 
leads are shorted. Ifthe LOPT primary 
circuit is OK, it will ring during the 
next several hundred microseconds. 
For each ring above about 15% of its 
initial value, it will cause a high-going 
pulse to be applied to the shift register 
clock inputs, resulting in the logic 1 
on IC2 pin 15 being moved one shift 
register stage further along. 

It doesn’t matter if the LOPT rings 
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19mm x M3 
TAPPED SPACERS 


Fig.4: this drawing 
should give you a 
pretty good idea 

of how it all goes 
together. Only the 
battery holder 
mounts in the case 
itself — everything 
else “hangs” off the 
front panel. 
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more than eight times — all LEDs will 
still remain illuminated. So the overall 
result is that one LED illuminates for 
each LOPT ring cycle above 15% of 
the initial level, and this condition 
remains until the start of the next 
2ms measuring pulse. 


Usage & limitations 

In order to assess the usefulness of 
this design, we gave several prototype 
Shorted Turns Testers to technician 
friends to evaluate for many months, 
then asked for their comments and 
thoughts on how to put the tester to 
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best use. 

Their responses are shown below, 
giving a good idea of the usefulness 
(and the limitations) of this tester. 


Putting it together 

Before soldering anything to the 
PC board, hold it up to a bright light 
and examine the copper side carefully 
for fine track breaks and, especially, 
whiskers or bridges - particularly 
where tracks pass close to component 
solder pads. 

Referring to the board overlay in 
Fig.2, begin installing the compo- 
nents, starting with the low-height 
components — the resistors and di- 
odes - working your way up to the 
tall ones including the four PCB pins 
for “GND’, ‘HOT’ and *+6V’ terminal 
connections. Leave the LEDs off the 
board for now. 

Take care with the orientation of the 
polarised components, including the 
IC sockets. With everything but. the 
LEDs installed on the PCB, once again 
illuminate it from the top, then check’ 
for and correct any solder bridges or 
other problems. 

Now turn your attention to the front 
panel, mounting the banana sockets 
and the power switch in their respec- 
tive holes. Attach the tapped spacers 
to the corners of the board using 
plain 3mm screws and solder long 
component lead offcuts to the ‘GND’, 
“HOT Collector’ and *+’ solder pads, 
followed by the battery snap’s black 
wire to the *-’ pad. 

Next, without soldering them, poke 
the leads of all the LEDs through their 
respective holes in the board. Make 
sure the coloured LEDs are in their 
correct places, and that all the (long) 
anode and (short) cathode leads are 
correctly oriented as shown in Fig.??. 
Using black countersunk 3mm screws, 
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Larry Sabo is an experienced 
monitor technician in Ottawa, 
Canada: 

One of the first things I do to 
check out a monitor is connect 
the tester between the HOT col- 
lector and ground. If no or only a 
few LEDs light, I check the HOT, 
damper diodes and tuning caps 
for shorts using a DMM. If these 
are OK, Icheck for an open fusible 
resistor in the circuit feeding B+ to 
the LOPT, and for shorts/leakage 
in diodes on the LOPT second- 
aries. I also check the bypass 
capacitor on the DC supply to 
the LOPT primary for excessive 
ESR. If these check OK, I ring the 
horizontal yoke with its connec- 
tor unplugged. It will normally 
ring seven times on its own. If the 
yoke rings OK, I unsolder all but 
the LOPT primary winding and 
ground pins, and ring the primary. 

‘If the primary still rings low with 
everything else disconnected, the 
LOPT is probably defective. Most 
LOPTs on their own will ring 8+ 
times, but some ring only four or 
five, even when they are perfectly 
normal. So it is prudent to con- 
firm the diagnosis by ringing an 
identical known-good LOPT, if at 
all possible. 

Sometimes an LOPT is defec- 
tive, but still rings normally with 
the tester, eg, due to leakage or 
arcing that only occurs at full 
operating voltage. The problem 
will sometimes be manifest by 
heavy loading of the B+ supply, 
spurious ringing and/or reduced 
voltages on the HOT collector, or 
excessively high EHT resulting in 
HV shut-down. Because this tester 
uses impulses of only 650mV to 
minimise the forward biasing of 
semiconductors, such defects will 
not be reflected in the ring count. 
In these circumstances, I check 
for measurable leakage resist- 
ance between the EHT cap and 
the other LOPT pins. It should 
be unmeasurable, otherwise the 
LOPT is defective. If I have gone 
through the above tests and have 
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Comments from the field: the Shorted Turns Tester under test! 


Our sincere thanks to Larry Sabo, Michael Caplan and Wayne Scicluna for their assistance in completing this 
project. We couldn’t have done it without you! 


these symptoms and a normal ring 
count on the tester, the diagnosis 
can usually be confirmed only by 
substituting a known-good identical 
LOPT, or by testing with a chopper 
similar to the one described in Sam 
Goldwasser’s Electronics Repair 
FAQ, located on the Internet at 
http://www.repairfaq.org/ sam/ 
flytest.htm. Something else I do 
when testing a LOPT is to supply it 
with a reduced B+ to enable scop- 
ing the HOT and measuring EHT (in 
situations where the monitor goes 
into HV shutdown). To reduce the 
B+, use two light bulbs in series, one 
end to B+ supply, centre-tap to LOPT 
B+ connection, other end to ground. 
One bulb is 60 watts, the other is 100, 
so I can reverse the end leads and 
increase or decrease the B+ value 
used in testing. At the outset, when 
I have power supply cycling but 
have confirmed there are no shorts 
from HOT-C to ground, I substitute 
a dummy load (60W bulb) for the 
LOPT where the B+ enters, to see 
if the power supply works with the 
LOPT out of the equation. Overall, 
the LOPT tester can identify about 
80% of LOPT failures. When trying 
to solve a puzzle, if someone offers 
information that is right 80% of the 
time, it’s a lot better than having to 
guess 100% of the time, especially if 
the ante is the price of a LOPT and 
wasted, valuable time. 


Michael Caplan does general 
electronic servicing in Ottawa, and 
added the following useful points in 
relation to TVs: It’s pretty straightfor- 
ward to use, with the usual precau- 
tions of ensuring that the under-test 
unit power is off and any caps are 
discharged. 

When testing an LOPT in circuit, 
it might be necessary to disconnect 
some of the LOPT terminals, and/or 
yoke plugs that could load it down 
and upset the readings. The tester 
will often not detect bad HV diodes 
in integrated split-diode LOPT units, 
nor shorts/arcing that is voltage de- 
pendent - but then no other passive 
tester does either. I have found it 













useful for checking TV deflection 
yokes, both horizontal and verti- 
cal. A good yoke lights at least 
five and typically the full eight 
LEDs. However, many yokes have 
built-in parallel or series damp- 
ing resistors, and these must be 
temporarily disconnected. Other- 
wise the reading will be low, even 
though the winding itself is fine. 
The tester can be used for check- 
ing high-Q transformers such as 
those used in SMPS’s. However, 
my experience has shown that it 
will not provide more than a two 
or three LED indication for good 
TV horizontal drive transformers. 
It can be used for these, however 
— to indicate shorts (no LEDs lit). 
On the other hand the ESR Me- 
ter (Dick Smith catalog number 
K-7204) can do much the same 
with these low resistance trans- 
formers. 


Wayne Scicluna services TVs 
in Sydney, and is the technician 
who talked me into developing 
the tester in the first place. Here 
are his hints: If you’ve already 
checked for the more obvious 
leaky and shorted semiconduc- 
tors and capacitors etc., and are 
still getting a low reading on the 
tester, there are some other traps 
to avoid. You need to get a good 
connection with the test leads, 
because contact resistance can 
cause a low reading. The same 
applies to defective solder joints 
in the horizontal output stage, 
especially on the LOPT itself and 
HOT. 

In fact connecting the tester with 
clip leads, flexing the board and 
wiggling components is a good 
way to show up bad solder joints 
in this area. Body conductivity 
can also cause a lower than nor- 
mal reading if you’re touching the 
test leads and your skin is damp. 
Low readings can also be caused 
by having the test leads reversed, 
i.e., connecting ‘HOT Collector’ 
to chassis, and by faults in an 
external voltage tripler. 
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1 PC Board, code ZA1137 (51 x 76mm) 

1 plastic case, 130 x 68 x 41mm (DSE H-2853); 
1 front panel to suit (prepunched and screened) 
4 PC pins 

1 red 4mm banana socket 

1 black 4mm banana socket 

1 set red/black test leads with 4mm banana plugs 
1 4x AAA flat battery holder 

1 battery snap 

1 SPST power switch, push on/off 

1 8-pin DIP IC socket 

1 16-pin DIP IC socket 

4 M3 tapped spacers, 15mm; 

4 M3 x 6mm screws (zinc plated) 

4 x countersunk M3 x 6mm screws (black) 

4 x countersunk No4 x 6mm screws (black) 
double-sided adhesive tape 


Semiconductors 

1 LM393 dual comparator (IC1) 

1 4015 /MC14015 / CD4015 dual 4-bit shift 
register (IC2) 

1 BC328 / 2N5819 PNP silicon transistor (Q1) 

3 1N914/ 1N4148 silicon diode (D1-3) 

3 Rectangular red LEDs (LED 1-3) 

2 Rectangular yellow LEDs (LED 4,5) 

3 Rectangular green LEDs (LED 6-8) 


Capacitors 

1 100uF 16/6VW RB electrolytic 

4 47nF MKT polyester (code 473 or 47n) 
1 10nF MKT polyester (code 103 or 10n) 
1 100pF disc ceramic (code 101 or 100p) 


Resistors 

(All 5% 0.25W carbon or better) 

1 2.2MQ 4 1MQ 1 150kQ 
2 47kQ 1 33kQ 1 10kQ 

. 34.7kQ 11 1kQ 1 270Q 


TEST COIL: 


1 Balun core (DSE Cat. R-5440) 
2 metre length 0.25mm enamelled copper wire 





attach the front panel to the board assembly and place the 
whole thing face-down on a soft flat surface. Manoeuvre all 
of the LEDs into their cutouts in the front panel, and push 
each LED down slightly to ensure its face is level with the 
front of the panel. In the unlikely event that a LED won’t fit, 
use a small file or similar to remove the excess powder coat- 
ing inside the hole. 

Now solder all the LEDs into place, then connect the test 
lead sockets and the closest terminal of the power switch 
to their respective wires from the board, and finally the red 
battery snap wire to the free switch contact (refer to Fig.3, 
the wiring diagram). 

Snip off the battery holder’s PCB mounting pins, then in- 
stall four ‘AAA’ cells into it. Connect the battery snap to the 
terminals, and switch the unit on. 

If everything’s OK then the bottom red (‘1’) LED will illu- 
minate and shorting the test leads will cause it to go off. An 
effective way to test the unit is to connect the test leads to 
the primary winding of a known good LOPT out of circuit, 
which should bring all eight LEDs on. 

Then thread a loop of solder around the ferrite core of the 
LOPT (simulating a single shorted turn), and the LED count 
should drop to 1-3 as the loop is closed. 

If everything’s OK, use double-sided adhesive tape to stick 
the battery holder into the bottom of the case, with the cells 
aligned in a “north-south’ direction for easiest access. All that 
remains to be done now is to screw the front panel into place 
and try out your tester on some LOPTs and their associated 
circuitry. 


Winding a Test Coil 


In order for constructors to test the unit once assembled we 
have provided details and parts to construct a simple trans- 
former coil which enables the circuit to light all ‘8’ LEDs. 

Your Dick Smith Electronics kit should include a Balun core 
(R 5440) and about two metres of 30B&S (0.25mm) enamelled 
copper wire. 

Construction is very simple. Using the balun core provided, 
wind around 45 turns (tightly wound) through the two centre 
holes. Once completed trim the wires to approximately 50mm 
and clean the enamel from each end so that a positive con- 
nection can be made. Now test the coil in the Shorted Turns 
Tester. It should display all eight LEDs. 

Feeding through an additional winding and shorting the 
ends (remember to remove the enamel!) will reduce the “rings” 
to either one or two LEDs, giving a good indication that the 
unit is working correctly. sc 


Resistor Colour Codes 


4 Band (5%) 
redviolet brown gold 
brown black red gold 


4 Band (1%) 
red violet brown brown 
brown black red brown 


5 Band (1%) 

red violet black black brown 
brown black black brown brown 
yellow violet red gold yellow violet red brown yellow violet black brown brown 
brown black orange gold brown black orange brown brown black black red brown 
orange orange orange gold orange orange orange brown _ orange orange black red brown 
yellow violet orange gold yellow violet orange brown yellow violet black red brown - 
brown green yellow gold brown green yellow brown brown green black orange brown 
brown black green gold brown black green brown brown black black yellow brown 
red red green gold red red green brown red red black yellow brown 


— 
2. + 


QO 
QO 
O 
QO 
QO 
QO 
O 
QO 
QO 


et pS ett SL ee, ak 





www.siliconchip.com.au FEBRUARY 2004 69 








70 


CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Cable tester 
uses quad latch 


This circuit was designed to 
allow microphone cables or other 
cables to be easily tested for inter- 
mittent breaks that can often be 
difficult to find using a multimeter. 
The circuit can test cables with up 
to four cores. 

Both switches used in the circuit 
are momentary contact pushbuttons 
and it can run from a 9V battery, in 
which case the 7805 regulator can 
be omitted. 

To test a cable, connect it between 
the two sockets and press switch S2 
which resets all four latches in IC1, 
setting them low. This turns on all 
four LEDs. 

A good connection for each core 
of the cable will mean that the 
relevant Set inputs of the latches 
(pins 3, 7, 11 & 15) will be pulled 
high and the appropriate LED will 
remain on. A broken connection in 
the cable will result in the relevant 
Set input being pulled low by the 
associated 10kQ resistor and the so 
the LED will be off. 

Because the circuit latches, it is 
easy to pinpoint even the small- 
est breaks by simply flexing and 





= “MAY BE NON-POLARISED TYPE 


SILICON CHIP 


RELAY: ALTRONICS $4130B (SEE TEXT) 


*ANY NUMBER OF DIFFERENT SOCKET TYPES MAY BE CONNECTED IN PARALLEL WITH 
. CON1 & CON2 TO ALLOW TESTING OF OTHER CABLE TYPES 


twisting the cable up and down its 
length until one of the LEDs turns 
off. To test different types of cables, 
simply connect appropriate sockets 


BATTERY 
CONNECTION 


in parallel with or in place of the 
XLR sockets. 


Ashley Dawson, 
Warrandye, Vic. ($35) 





Phantom supply for 


lapel mic adaptor 


This modification to the Lapel 
Microphone Adapter for PA systems 
(January 2004) will allow the unit 
to operate with the standard 48V 
phantom supply available on some 
audio mixers. 

Resistors R1-R4 form a simple 
voltage divider network to reduce 
the standard 48V phantom supply 
to 9V to power the adaptor circuit. 
Zener diode ZD1 provides voltage 
regulation and capacitor C1 pro- 
vides audio decoupling. 
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Frequency multiplier 
for LF measurements 


When designing bass reflex 
loudspeaker cabinets, it is neces- 


sary to measure the resonance of 
the speaker to an accuracy of about 
1%. To do this, you need an audio 
oscillator and a frequency counter. 
However, the typical accuracy and 
resolution of a frequency counter 
when measuring frequencies below 
50Hz can lead to errors of several 
percent. 

The solution to this problem is 
to use a frequency multiplier and 





the circuit presented here can be 
switched to multiply by 10 or 100. It 
uses a 4046 phase locked loop (PLL) 
and a 4518 connected as a dual 
divide-by-10 counter. As shown, 
the oscillator signal is fed into the 
comparator formed by IC1a and its 
output drives the SIGin input, pin 
14, of the 4046 PLL (IC2). 

The PLL’s output is fed to IC3 and 
divided by 10 or 100, depending on 
the setting of switch S1. The divided 
signal is then fed to the COMPin 
input (pin 3) of IC2. 

In this way, the PLL is forced to 
multiply the input frequency by 
10 or 100 and this multiplied fre- 
quency can be read out with much 
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improved 
accuracy 

by a typical 
digital  fre- 
quency meter, 
However, you must 


then divide the isu tating 


by the selected multiplication ratio 
to get the true frequency. 

The limitation in this circuit is 
that the 4046 can only run up to 
20kHz so that the input frequency is 
limited to 200Hz or 2kHz, depend- 
ing on the multiplication ratio. This 
is quite adequate for measuring bass 
reflex cabinets. 


J. Begg, . 
Heidelberg, Vic. 


%* Heavy board covers with mottled dark 


green vinyl covering * Each binder holds 
up to 12 issues * SILICON CHIP logo 
printed on spine & cover. 


Price: $A12.95 plus $A5 p&p each (Australia 
only; not available elsewhere). Buy five and 
get them postage free. 


Just fill in & mail the handy order form in 
this issue; or fax (02) 9979 6503; or ring 
(02) 9979 5644 & quote your credit card 
number. 
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LED chaser provides 


three game functions 


This circuit is essentially a light 
chaser but it can also be set to pro- 
vides heads or tails (Two Up) or a 
Dice (die). It also has a speaker to 
simulate the sound of a spinning 
roulette wheel. 

Note that the dice and heads/tails 
features can be deleted if required 
and rules for the games created to 
suit individuals; eg, betting can be 
used or the numbers recorded and 
then totalled to get the highest score 
per game. 


CONTRIBUTE 
ANID WIRE 


As you can see, we pay good 
money for each of the “Circuit 
Notebook” contributions pub- 
lished in SILICON CHIP. But now 
there’s an even better reason to 
send in your circuit idea: each 
month, the best contribution 
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1N4148 
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IC1 is a 4046 phase locked loop 
(PLL) but only the voltage controlled 
oscillator (VCO) portion of the chip 
is used to provide the clock pulse for 
IC2, a 4017 decade counter/divider. 
In roulette wheel mode, switch S3 
is pushed to start the game. This 
charges the 10uF capacitor at pin 9 
and as the capacitor discharges, the 
output frequency is slowly reduced 
to slow the rate of the chaser LEDs 
driven by IC2. 

In chaser mode, switch S2 is 
closed to provide a fixed frequency 
output from IC1. This can be varied 
over a wide range with potentiome- 


published will win a superb 
Peak Atlas LCR Meter valued 
at $195.00. 

So don’t keep that brilliant 
circuit secret any more: sketch 


it out, write a brief description 
and send it to SILICON CHIP 
and you could be a winner! 

You can either email your 
idea to silchip@siliconchip. 
com.au or post is to PO Box 
139, Collaroy, NSW 2097. 


BC337, BC547 LEDS 


LD : 


A . 


ter VR1. Transistor Q1 is also driven 
by the oscillator output of IC1 and 
it drives the speaker. Trimpot VR2 
varies the sound level while switch 
S4 turns it off. 

Switch S5 selects Die or other 
(chaser/roulette). In Die mode, pin 
6 is connected to the reset, pin 15, 
so that the circuit only counts to 6 
whereas in the other modes it counts 
to 10 and displays all LEDs. 

Pin 12 drives transistor Q2 and 
two LEDs to provide the Heads/Tails 
function. ! 

John McCuaig, 

Caloundra, Qld. ($40) 
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Pt.2: adding a real-time clock 


PICAKE-18K 


| 





Last month, we examined the datalogger circuit, described how to 
build the basic module and detailed a basic datalogging mission 
using the light and temperature sensors. This month, we add a 
real-time clock to the datalogger and show you how to use it. 


By CLIVE SEAGER 


SING THE BASIC datalogger hardware, logging 
can be carried out at regularly spaced intervals 
(up to several hours) using simple programmed time 
delays. For example, the datalogger program presented 
last month used the “Pause” instruction to generate a 
60,000ms (1 minute) sampling interval. 
However, time delays generated in this way are not 


entirely accurate, due mainly to manufacturing toleranc- 


es within the PICAXE micro’s internal resonator. This 
becomes particularly evident when longer sampling 
periods are called for. To avoid this problem, you can 


DS1307 
RTC 


OV (GND) 


Fig.1: this diagram shows how the DS1307 real-time clock chip 
is connected to the PICAXE-18X 4-Channel Datalogger circuit. 
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CRYSTAL 
32.768kHz 





add a real-time clock (RTC) IC to the basic datalogger 
module. 


DS1307 Real-Time Clock chip 


The Maxim/Dallas Semiconductor DS1307 is an accu- 
rate real-time clock in an 8-pin DIP package. It automati- 
cally maintains the current time and date, including 
corrections for leap years and months with less than 
31 days. A standard low-cost 32.768kHz watch crystal 
connects between pins 1 & 2 to provide an accurate time 
base. 

An optional 3V lithium coin cell can also 
be connected to pin 3, ensuring that the de- 
vice keeps functioning even when main cir- 
cuit power is removed. The IC automatically 
detects removal of the main power source and 
switches to the lithium cell when required. 
Less than 1A of current is consumed by the 
chip in this mode, meaning a cell life of 10 
years or more. 

The DS1307 has two additional features 
of interest. Pin 7 is an open collector output 
that can be programmed to flash at a 1Hz 
rate. This allows an LED to be attached as a 
seconds indicator in clock applications. The 
IC also contains 56 bytes of general-purpose 
RAM, which can be used as extra memory by 
the PICAXE micro. 


Installing the RTC 


Installation of the RTC upgrade on the 
datalogger PC board is very straightforward 
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Table 1: DS1307 Registers 


Address Register (all BCD) 





| 


00 Seconds (00-59) 


Minutes (00-59) 





Hours (00-23) 





Day of Week (01-07) 





Date (01-31) 
Month (01-12) 








Year (00-99) 





Control (set to $10) 





General-purpose RAM 


and should take you less than a minute! 

First, insert the DS1307 IC into the empty 8-pin 
IC socket (IC2), making sure that you have the pin 1 
(notched) end oriented correctly. Next, slip the CR2032 
lithium cell into its holder with the positive (+) side 
facing up. That’s it! Note however that the chip will not 
operate until the current time/date is set. 


I2C Slave Parameters 


The following I?C slave details can be found in the 
DS1307 datasheet (available from www.maxim-ic.com): 


slave address 1101000x 
address size 1 byte 
bus speed 100kHz 


This means that the PICAXE i2cslave command is as 
follows (see last months article for further explanation): 


i2cslave %11010000, i2cslow, i2cbyte 


The DS1307 registers are defined in Table 1. All the 







In AUSTRALIA: 
altronics.com.au 
And for chips in Australia: 
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TAKE YOUR PIC 


DISTRIBUTOR: MiiereZed.com.au 


Developed for students, & professional performance 
makes PICAXE the most easy-to-use micro ever: 
PICAXE “programmer" is two resistors and a 4.5V battery! 


ALIL PICAXE ITEMS ON OUR SHELVES? 


School Electronic Supplies 
(John - 03 8802 0628) 


oatleyelectronics.com 


time/date data is in BCD (binary-coded decimal) format, 
which makes it very easy to interpret using normal hex 
notation. For example, 11:35am will contain $11 in the 
hours register and $35 in the minutes register. 


Setting the Time/Date 


To initialise the chip after the circuit is first powered 
up, the current time must be written to the registers. 
The example program that follows sets the time to 11: 
59:00 on Thursday 25/12/03 using the “writei2c” com- 
mand. This is carried out by loading the registers in 
order from address 00 upwards (seconds then minutes, 
hours, etc.) 


i2cslave %11010000, i2cslow, i2cbyte 
writei2c 0, ($00, $59, $11, $03, $25, $12, $03, $10) 
end 

After this program is downloaded, the green LED 
(LED1) should flash once every second. 


Using the DS1307 


Reading the time and date from the DS1307 is best 
shown by example. The program given in Fig.5 acts as 
an “alarm clock” datalogger, checking the time every 23 
seconds. When the time is exactly 07:00, the tempera- 
ture and light sensors are read and stored in EEPROM. 
The program runs for 30 days, after which the red LED 
comes on to show that the mission is complete. 


Datalogger Wizard 


Of course, this is a relatively simple example. Pro- 


Fig.2: the pinouts for the 
DS1307 real-time clock chip. 
A 3V lithium cell connected 


to pin 3 will keep the device 
functioning even when main 
circuit power is removed. 








PHONE (02) 6772 2777 9-5 
FAX (02) 6772 8987 24 Hours 


4 


In NEW ZEALAND (South Island): 
> FiGOM.CO.NZ 

In NEW ZEALAND (North Island): 
> surplustronics.co.nz 
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s = BOTTOM LAYER 





CT5 CT6 
DIGITAL 
INPUT7 INPUT O 
(DS18B20) (LDR) 
Fig.3: installing the RTC upgrade on the Datalogger PC 
board is easy — just plug DS1307 IC into the empty 8-pin 
IC socket (IC2) and slip the CR2032 lithium cell into its 
holder. 


grams that make full use of the datalogger’s resources 
are considerably more complicated. However, the 
PICAXE Programming Editor software includes a “Wiz- 
ard” which will automatically generate the more com- 
plex BASIC code for you with just a few mouse clicks! 

To use the Wizard: 

(1). Start the Programming Editor software (v3.5.1 or | 
later). 

(2). Select View -> Options and choose PICAXE-18X 
mode. Click OK. 

(3). Select PICAXE -> Wizards -> AXE110 Datalogger -> 
Start New Datalogger Mission. 

(4). Chose the desired options and click on the “OK” 
button. 

The Datalogger Wizard dialog is shown in Fig.4. Most 
of the Wizard’s options are self-explanatory and as you 
can see, two timing options make use of the DS1307 
clock upgrade. One sets an accurate timing interval 
while the other sets an alarm clock style time/date for 
logging. 

Once the “OK” button is clicked, the Wizard gener- 


Treronctse 


Fig.4: the Datalogger Wizard does all the hard work for 
you — just select the options you want and click the OK 
button to load the code. 
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_Fig.5: Datalogger Program 


main: 
high 5 
let b13 =0 


‘write protect EEPROM 
‘reset address counter 


iocslave % 11010000, i2cslow, i2cbyte ‘set DS1307 slave 


sleep 10 

readi2c 0, (b0, b1, b2) 
ifb2 <> $07 then loop 
if b1 <> $00 then loop 


‘wait 23 sec 

‘read sec, min, hour 
‘if hour not 07 loop 
‘if min not 00 loop 





high 3 ‘LED green 
low 5 ‘write enable 


readadc 0,b3 ‘read light value from 0 
i2cslave % 10100000, i2cfast, i2cbyte ‘set block 0 parameters 
writei2c b13,(b3) 


‘write the value 
pause 10 ‘wait EEPROM write time 
readtemp 7,b4 ‘read temp value from 7 
i2cslave %10100110, i2cfast, i2cbyte ‘set block 4 parameters 
writei2c b13,(b4) ‘write the value 

pause 10 ‘wait EEPROM write time 


high 5 ‘write protect EEPROM 
low 3 ‘LED off 


pause 60000 
let b13 = b13 +1 


if b13 > 30 then stop 
goto loop 


‘wait 1 minute 


‘increment address 
‘30 days up? 
‘no so loop 


stop: 
high2 ‘LED red 
goto stop ‘loop forever 





ates a BASIC program to perform a complete mission 
based on the options you have selected. This is dis- 
played on-screen and can be edited just like any other 
BASIC program if desired. 

Note that once a datalogger program is downloaded, 
the mission starts immediately. It’s not possible to 
restart a mission by pressing the RESET button. Instead, 
you must download the program again. 


Summary 


The DS1307 is an easy-to-use real-time clock that 
can be used to add long-term accuracy to your datalog- 
ging missions. It is a low-cost versatile addition to your 
PICAXE datalogger system. 

The DS1307 real-time clock and CR2032 lithium 
cell can be purchased together (Part No. AXE034) from 
www.microzed.com.au. The full datalogger kit is avail- 
able as Part No. AXE110. 

Next month: expanding your datalogger’s memory, 
displaying information on an LCD and adding a humid- 
ity sensor. sc 


About the Author 
Clive Seager is the Technical Director of Revolution 


Education Ltd, the developers of the PICAXE system. 
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by Max Lyons 


Late last year, an image was posted on the internet which was claimed to 
be the largest digital“photograph” ever. Here the photographer explains 
how he did it. And what‘s more, you can download the shareware used 


to create it! 


he photo at right is a view from 
i Bryce Point in Bryce Canyon 
National Park in Utah. Nice, 

huh? 

But we haven’t shown you the photo 
just because of its scenic beauty. This 
image is believed to be the largest 
digital photograph ever. If SILICON 
CHIP pages were five metres wide, 
this image could be printed at high 
resolution! 

The original contains 40,784 x 
26,800 pixels — 1,093,011,200 pixels 
in total, or a little more than one gi- 
gapixel. 

Now you might think that it would 
be a rather impressive digital camera 
to take such a photo — and you’d be 
halfright. In fact, such a camera hasn’t 
yet been invented. This image actually 
consists of 196 separate photographs 
shot with a garden-variety Canon D1, 
then stitched together into one seam- 
less composite. 

Ihave been unable to find any record 
of a higher resolution photographic 


(ie non-scientific) digital image that 
has been created without resizing a 
smaller, lower resolution image or 
using an interpolated image. 

Here’s another way to think about it. 
Given that the resolving power of the 
human eye (under ideal conditions at 
the centre of the retina) is about one 
arcminute (1/60th of one degree). This 
image captures considerably more de- 
tail than I (or any other normal sighted 
human) was able to see with my eye 
when standing on the overlook at 
Bryce Point. Assuming one pixel per 
arcminute, an image with dimensions 
of 3780 x 2485 would suffice to capture 
the amount of detail that the naked eye 
could resolve. This image has more 
than 100 times this detail. Looking at 
the full sized digital image, one is able 
to see things that might have been dif- 
ficult or impossible to spot, even when 
using binoculars. 

Below are some crops to simulate 
the amount of detail that would be 
captured using cameras of different 


resolutions (I don’t own any of these 
higher resolution cameras, so the 
crops below are simulated. Due to 
the resizing algorithm used to create 
these crops, they may over-estimate 
the amount of detail actually captured 
by these cameras). 


How was it created? 

The first step in the creation of the 
image was to choose an appropriate 
subject. There were a number of tech- 
nical issues that I had to consider that 
are not normally encountered when 
taking single images. 

For example, it took me 13 minutes 
simply to take all the photographs and 
I was shooting as fast as my camera 
could write images to its memory 
card. So I needed a subject that was 
relatively static. 

Secondly, I knew that I would have 
to use a very long focal length lens 
to take the image, otherwise the final 
composite would end up with an ex- 
tremely wide field of view. . . some- 
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thing I didn’t want. This also presented 
challenges due to the extremely short 
depth of field when using very long 
lenses. 

The second step was to assemble 
the images. This was a complex and 
lengthy process. My normal procedure 
(using “PTAssembler” [see “About 
the software”]), Panorama Tools and 
Photoshop) was not sufficient in this 
case for a number of reasons because 
of the size and number of images I was 
working with. 

For example, the version of Pho- 
toshop that I use cannot work with 
images with pixel dimensions of more 
than 30,000. So, my solution was to 








22 megapixel camera. 
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11 megapixel camera. 


1 
PA Sgrlien WOD Toes 





modify some of the existing programs 
in my workflow and write a number 
of new software programs to create 
this image. 


Why Bother? 


Good question. The short answer is 
“why not?” As digital camera resolu- 
tions have increased and the hardware, 
techniques and software for stitching 
multiple images into composites have 
improved, there has been specualtion 
about when gigapixel images would 
become possible. 

This seemed like an interesting chal- 
lenge to me. (I still think that it will 
be a long time before true gigapixel 





6 megapixel camera. 


We obviously can’t do the image justice printed on a magazine page. In true life, it would be five metres wide... 


cameras will become available.) 

However, this isn’t the only reason. 
I’ve been producing and printing 
stitched images consisting of 20-150 
megapixels for several years. 

I’ve become addicted to the amaz- 
ing detail that is visible in large prints 
from these images! Gigapixel images 
present the possibility of producing 
some of the most amazingly detailed 
prints at sizes of 10-15 feet wide. A 
300ppi print of this image would 
measure about 3.3m wide, while a 
240 ppi print would be close to 5m 
wide. Even printed at this size; the 
image would appear very sharp upon 
close inspection. 





3 megapixel camera. 
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Another advantage to an image this 
size is the ability to crop very small 
portions of this image in a number of 
different ways and still produce ex- 
tremely high resolution large prints. 


How do you print It? 

Another good question. The short 
answer to this is that there appear to be 
anumber of alternatives, but none that 
I’ve discovered I’m completely happy 
with. So, I’m still thinking about it! 
However, I’m interested in hearing 
from anyone who would like to part- 
ner with me on printing this image. I 
think it would be an excellent match 
for (and an excellent demonstration 
of) large format printing technology. If 
you have an idea or a proposal, please 
let me know! 


About the software 

With time and patience, anyone can 
achieve the results seen on these pag- 
es. Basically, two programs are used: 
PTAssembler and Panorama Tools. 
In fact, you could use just Panorama 
Tools but PTAssembler will dramati- 
cally help you. 

PTAssembler is a Windows “helper” 
program for Panorama Tools, Helmut 
Dersch’s powerful panoramic image 
stitching software. 

Despite (perhaps because of) its 
numerous features and capabilities, 
Panorama Tools can be challenging to 
use. It requires a lot of time and effort 
to create the “scripts” needed by Pano- 
rama Tools to stitch multiple images 
into a larger panorama. PTAssembler 
is designed to make this task as easy as 
possible. No knowledge of Panorama 
Tools or its script syntax is needed in 
order to operate PTAssembler. 

I’ve been using Panorama Tools 


This shows the 196 individual digital photographs before they were stitched 





a r igs” 


together to achieve the single 1 gigapixel photograph shown earlier. It took some 
thirteen minutes to shoot the series, as fast as the Canon 1D camera would allow. 


for a few years to create my high 
resolution images and continue to be 
impressed by its abilities. However, 
many people (myself included) find 
it extremely difficult to learn and 
use. I decided to write PTAssembler 
to make it easier to use Panorama 
Tools. Even with a “helper” program 
like PTAssembler, Panorama Tools is 
complicated and requires more input 
from the user to create a final pano- 
rama than many popular “automatic” 
stitching programs. But the results are 
worth it. With a little time, perfectly 
stitched panoramas can be created 
every time. 


Overview of panorama 
creation 
Stitching images together using 


Panorama Tools is a little different 
from most “automatic” stitching pro- 
grams. 

For example, the user is required 
to set “control points” on each im- 
age marking features that appear in 
the overlap region between adjacent 
images. Unlike automatic programs, 
Panorama Tools does not know (and 
will not guess) how images should be 
aligned without these control points. 

Another aspect of using Panorama 
Tools that may seem strange to users 
who are used to automatic programs 
is its “optimiser”. The optimiser uses 
the control points to determine the best 
positioning for individual images in 
the final panorama. The optimiser 
also uses the control points to detect 
and correct any lens distortions (e.g. 





Here’s how it works, with (in this case) four overlapping photographs. digitally “stitched” together to produce one 
composite picture that would defy even the experts to pick! There are several fully automatic programs around which 
will do this simple task; none could possibly hope to handle a 1GB final image nor do it anywhere near as well! 
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barrel or pincushion) that can cause misalignments be- 
tween images. 

PTAssembler allows the user to optimise all parameters 
necessary to create a panorama without having to write 
and/or modify scripts. 

Although Panorama Tools can output a final image in 
JPEG, TIFF (and other) formats, one of its greatest strengths 
is its ability to output a “layered” image file that allows 
the user to perform the final blending between adjacent 
images manually. 

Panorama Tools takes care of warping, aligning and posi- 
tioning the images so that they line up correctly. However, 
you can choose to perform the final blending (i.e. decide 
the exact position of the “seam” between images) in your 
favorite image editor. 

For a beginners guide to creating a stitched image using 
PTAssembler, please refer to the on-line PTAssembler Tuto- 
rial at www.tawbaware.com/ptasmblr_tutorial.htm 

Also, complete documentation is included with 
PTAssembler but is also available on-line. 


Where from, how much 

_ Both Panorama Tools and PTAssembler are shareware; 
that is, they can be downloaded free of charge but a small 
registration fee applies. Some features may not work fully 
without registration. 

All necessary links for the software along with a large 
amount of documentation, examples, tutorials and further 
links (and much more besides!) may be accessed via the 
author’s website, www.tawbaware.com sc 


About the author/photographer .. . 


This is me... 
Max Lyons. So is 
the guy on my left, 
and the one on his 
left, and the... (not 
forgetting the one 
peeking in from 
the edge of the 
photo!) 

As you Can see, 
I have a lot of fun 
“doing things” 
with digital photography. 

I’m the author of the software and photographs in this 
article. This isn’t my “day job” but I do spend a lot of 
time at it! 

I became interested in progamming and digital photo- 
graphy around 1996, after buying a “Teach yourself 
Visual Basic” book and a fantastically over-priced 
digital camera. 

The programs on my website (see below) are the 
product of a few years of work and far too many late 
nights... 

I have some other stuff on the web. There is the digital 
camera software (www.tawbaware.com), and some of 
my better photographs (www.tawbaware.com/maxlyons/ 
index.html]). 

If you are moved to do so, you can email me at 
maxlyons@tawbaware.com. I promise I will read them 
all but as you might imagine, I get a lot of them so I can’t 
guarantee I will answer every one! 
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Off the shelf and 
custom embedded 
controllers for OEMs 


It’s so easy 
to get started with SPLat 


SPLat is the innovative Australian controller system that’s been adopted 
by major OEMs world-wide. Some of the places where you might spot a 
SPLat include: 


Security turnstiles in the world’s largest stock exchange (NYC) 
Controlling crystal growing experiments for the Space Shuttle 
In thousands of Carrier commercial airconditioners 

Water processing and pollution control systems 


If you make a product that requires an embedded electronic controller, 
SPLat will help you implement a professional grade control system 
quickly, easily and at a realistic cost. Our Developer’s Kits make it 
really easy to get started, straight out of the box. 


MMi99 Developer’s Kit 


@ Controller with inbuilt operator 
interface, 16 digital I/O, 4 analog I/O 
and expansion ports 

@ Matching connectors 
Free programming software with full 
simulator 

e@ Free CD based training course 

e Sample programs 





$329* wio LCD ($439* with 2x16 LCD) 


FREE power supply and programming cable if you quote this 
ad when ordering! (Limited time only) 
Everything you need to get started with SPLat! 


NEWL, 


XIRO16 - 16 /O expansion 





Add 8 relay outputs and 8 inputs to 
your MMi99. Ready to go, easy to 
use. 


S171 50" oirciic cence 


* All prices are for 1-off developer’s kits, and include GST. All major cards 
accepted. Substantial discounts are available for OEM quantities. 


Made in Australia by 


SPLat Controls Pty Ltd 


2/12 Peninsula Blvd 
Seaford VIC 3198 
Ph 03 9773 5082 
Fax 03 9773 5091 





Visit our website for free software, our renowned training 
course and complete online product documentation 
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By RODNEY CHAMPNESS, VK3UG 


The HMV 660 console of 1940 





Housed in a stylish cabinet and boasting Nt ws stipe asada 
with electronics equipment, including 
performance to match, the HMV 660 was VCRs, DVD players, large-screen col- 
undoubtedly one of the better console wisn aeics poons out paiaed wuagesiane ea 
equipment and of course, transistor 


receivers from the early 1940s. It is a 5-valve radios. However, in the early days 
dual-wave receiver that’s well-made and ob Gloutromion Ths ayeiags Rome. 


: the 1930s was lucky to have just one 
easy to service. radio receiver. 

At the start of the 1930s, this would 
probably have been a TRF receiver of 
mediocre performance coupled to a 
large outside antenna and earth sys- 
tem. Later, when superheterodyne 
receivers became established, large 
mantel and table sets became more 
common, while the more affluent 
lashed out and purchased a console 
receiver costing many “guineas”. 


What’s a “guinea”? 

For those born after the abolition 
of pounds, shillings and pence, a 
guinea was equal to one pound and 
one shilling (a pound was equal to two 
dollars when decimal conversion was 
introduced at the start of 1966). So why 
was the term “guineas” used? 

Well, it always sounded so much 
more upmarket (or “toffy”) than 
pounds and shillings and it also had 
the advantage, at least from a sales- 
man’s point of view, of making the 
price sound less that it really was. 
Racehorses were always sold in guin- 
eas, for example, so why not upmarket 
radio receivers? 

The console receiver held pride of 
place in the lounge room right through 
the 1940s but waned in popularity in 
the 1950s when radiograms took over. 
In turn, radiograms were relegated to 
second place when TV was intro- 
duced. 

During the heyday of the console 
receiver, many fine examples were 
manufactured. Recently, I was given 
The large, easy-to-read dial was an impressive feature of the HMV 660 console. the opportunity to closely examine a 
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Master’s Voice” logo is still on the top 
of the cabinet. 

This particular cabinet is in very 
good condition and has not been 
stripped back. However, a few marks 
are visible and they will be polished 
out in due course. In fact, Laurie pre- 
fers to keep the cabinets looking as 
original as possible and a few minor 
blemishes are allowed to remain. 

This brings us back to the old argu- 
ment as to whether a receiver should 
be restored to “as new” condition or 
simply made look to respectable and 
restored to good working order, while 
keeping it as original as possible. Much 
depends on the sets themselves, some 
of which may be 70 years or more old. 
And, of course, individual restorers 
will have their own ideas. 

A glance inside the back of the cabi- 
net reveals the battleship-grey chassis 
and chassis-mounted components that 
were typical of HMV sets. Everything 
looks solid and neatly laid out. The 
loudspeaker is a 12-inch (305mm) 
HMV electrodynamic unit attached 
to the substantial baffle board in the 
lower section of the cabinet. 


Guarantees and instructions 


An interesting aspect of this old 
HMV 660 is that the installation and 
sais operating information, along with the 

This view inside the cabinet shows the quality of the construction. The envelope — guarantee card, were still with the set 
to the left of the chassis contained the original instructions and the guarantee. when Laurie obtained it. This is very 





HMV 660 owned by one of my friends, 
Laurie Tilley. 


Cabinet style 


The HMV 660 was one of the better 
quality units available on the Aus- 
tralian market around the start of the 
World War IL. It is an extremely solid 
(heavy) unit made from high-quality 
plywood and has an attractive veneer 
on the outside surfaces. 

The half-round dial-scale on these 
receivers always impressed me, 
perhaps because I liked seeing my 
grandfather’s HMV 660 set. I used to 
be fascinated by the colourful light- 
ing of the dial which, to an 11 year 
old boy, was very impressive. This 
model is claimed by some to be the 
best console made by HMV and prob- 
ably one of the best of any makes for 
that matter. 

The cabinet has a walnut finish with 
figured walnut inlays onthe frontand (im ae aoe See ory 
is a well-made, quality item. The origi- This vie chassis. The power cord (far right) had 
nal HMV decal with the familiar “His _ badly perished and was still awaiting replacement when this photo was taken. 















w shows the partially-restored 
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unusual, as most of these “extraneous” 
bits and pieces never survived more 
than a few years. Today, these items 
and the packing cartons are often con- 
sidered to be more valuable than the 
sets themselves. 

The accompanying photographs 
give will you some idea of the contents 
of these documents, which make fas- 
cinating reading. If you are fortunate 
enough to obtain a receiver with any 
(or all) of the literature and accessories, 
be sure to keep them, as they too are 
part of our radio heritage. 


Dismantling the set 

Dismantling the set is a straightfor- 
ward task. First, the four knobs are re- 
moved and all except the tuning knob 
have screws which go through a slit 
in the control shaft. HMV appeared 
to be the only manufacturer that did 
this at the time. It has the advantage 
of placing minimal pressure on the 
bakelite knobs while still retaining 
good rotational ability. In fact, I haven’t 
seen a single broken knob where this 
technique has been used. 

Once the knobs are off, the celluloid 
strip labelled with the control func- 
tions, is removed from the shafts, along 
with the felt shaft washers. The two 
long (6mm diameter) bolts that attach 
the chassis to the chassis shelf are then 
removed, after which the speaker lead 


~ can be unplugged and the chassis slid 


out from the back of the cabinet. 

Once it’s out, the chassis can sit on 
one end quite comfortably for servic- 
ing or you can use a servicing jig such 
as the one described in the October 
2000 issue of SILICON CHIP. 

Laurie has not found it necessary to 
replace many components at this stage, 
apart from the electrolytic capacitors 
and the power cord. If you want to 
keep old sets looking original, by the 
way, 3-core (brown) fabric-covered 
power lead is available from Direct 
Components, PO Box 437, Welshpool, 
6986 (phone 08 9479 4850); and from 
Elizabeth Trading, 15 Station St (PO 
Box 374), East Kew, 3102 (phone 03 
9859 8799). 

In addition, one bypass capacitor 
earth lead has come adrift from its 
mounting lug but everything else was 
in quite reasonable condition. The re- 
maining components will be checked 
further at a later date, with emphasis 
on the critical audio coupler and AGC 
bypass capacitors. The speaker cloth 
was replaced with a plain brown cloth 
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and although it doesn’t have the same 
pattern as the original, it doesn’t look 
out of place. 

The dial system still works well, 
with no slipping. As mentioned ear- 
lier, this is an impressive set to look at 
from the front and equally impressive 
in its build quality when viewed from 
the rear. 


Circuit details 

HMV receivers of this era have al- 
ways impressed me with their atten- 
tion to circuit detail. The HMV 660 isa 
5-valve set with a 6J8G converter. This 
is followed by a 6U7G IF amplifier on 
457.5kHz, a 6B8G as a combined diode 
detector, AGC diode and pentode au- 
dio amplifier, and then a 6V6G as the 
audio output stage. The power supply 
uses a 5Y3G as the rectifier. 

Let’s first take a look at the front end. 
This radio is a dual-wave unit, cov- 
ering 550-1600kHz on the broadcast 
band and approximately 6.4-21.6MHz 
on the shortwave band. Due to the 
smooth dial-drive system, shortwave 
stations are fairly easy to tune in. 
The dial-scale is illuminated by four 
lamps but only two at a time are used, 
depending on whether the broadcast 
or shortwave band is selected. As a 
result, only the appropriate section of 
the dial scale is illuminated. 

The connections to the antenna 
system are rather unusual. As shown 
on the circuit diagram (Fig.1), the 
“earthy” end of the antenna coil goes 
to an unearthed antenna terminal (A1). 


penny 


How to Install 
; and” Operate 


__FIVE- VALVE 





This manual was also inside the large 
envelope. It describes how to install 
and operate the receiver and covers 
both the 660 and 550 models. 
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The HMV 660’s original guarantee form and registration card were inside the 


IA ROAD, MOMERUAN MAW. g 


large envelope that was adjacent to the chassis. It’s rather unusual for this type 


of printed material to survive intact, 


This.is normally bridged to the earth 
terminal, so why have this terminal at 
all if it is earthed out anyway? 

The answer is that for normal op- 
eration, the additional terminal is 
superfluous. However, on shortwave, 
the performance can be considerably 
enhanced if the A and A1 terminals 
are connected to a balanced 75-ohm 
transmission line which terminates on 


a horizontal dipole antenna. Note that, - 


for best performance, the dipoles need 
to be cut to suit the particular bands 
of interest. 

Apart from the unusual antenna 
input circuit, the antenna coils are 
quite standard for the time. The pri- 
mary windings of both antenna coils 
are in series with each other, which 
saves one switch position. L5 has so 
little inductance that it doesn’t affect 
the operation of L1 and, in fact, acts as 
asmall loading coil to slightly improve 
broadcast band performance. 

Conversely, L1 looks like a large RF 
choke in series with L5 when the set 
is tuned to shortwave. However, this 
has no effect as the shortwave signals 
are passed through capacitor C1 with 
very little attenuation. 

L1 and C1 together form a resonant 
circuit which resonates at a frequency 
just below the broadcast band. This 
increases the performance at the low- 
frequency end of the dial and the loop 
at the top of L1 improves the coupling 
at the high-frequency end. 

The IF (intermediate frequency) 
amplifier stage is more elaborate that 
in most sets of the era. As shown on 


Fig.1, there are two IF transformers at 
the input of the IF amplifier and one 
after it. The type of coupling used is 
called “shunt capacitance coupling” 
or “bottom coupling”. 

The two transformers at the amplifi- 
er input are designed to give aresponse 
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This under-chassis view shows the open layout around the wave-change 

switch and the coils. Other sections of the receiver follow in a logical circuit 
progression from the top righthand corner, down the side and along the bottom, 
with the power supply down the lefthand side. The chassis was designed for 
more than one model, judging by the plates used to cover several spare holes. 


curve that has a slight dip in the centre 
at 457.5kHz and a reasonably sharp 
cut-off outside the pass-band. Taken 
together, the IF transformers give a 
substantially flat response right across 
the pass-band. This added complexity 
results in an audio frequency range out 
to 8-9kHz, as compared to around 4- 
5kHz in most other sets. 

So the HMV 660 was indeed a qual- 
ity receiver! 

A comment in Vol.4 of the “Aus- 
tralian Official Radio Service Manual” 
(AORSM) stated that one of the tone 
control positions was designed to 
boost the high-frequency audio output 
to make up for the sloping response 
of the IF amplifier. So it appears that 
HMV made every effort to produce 
high-fidelity audio output from their 
receiver. And although we may not 
consider 8-9kHz as hifi today, it cer- 
tainly was back in 1940! 
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The circuitry following the 6U7G 
IF amplifier is conventional, with the 
6B8G providing delayed AGC and di- 
ode detection. AGC is applied to the 
6J8G converter stage and the 6U7G 
IF amplifier, while around half this 
amount is applied to the audio ampli- 
fier. This is designed to ensure that the 
set produces an audio output that’s at 
the same volume for both strong and 
weak stations. 

An undesirable byproduct of AGC 
can be a high level of noise when tun- 
ing between stations. This could have 
been overcome by using extra circuitry 
to partially mute the receiver between 
stations. However, because this in- 
creases the complexity and therefore 
the cost, it was rarely done. 


The audio amplifier 


The detected audio output is ap- 
plied to a tapping on the secondary 





of the final IF transformer (IFT3). 
From there, it is then fed through an 
IF filter network (C21, R11 & C23) 
and a volume control to the grid of 
the 6G8G first audio amplifier stage. 
The resulting signal is then applied 
to the 6V6G, which in turn drives the 
12-inch 2-ohm loudspeaker via output 
transformer T1. 

Note the resistive divider consisting 
of R22 and R23 across the secondary of 
the speaker transformer. This applies a 
feedback signal via the switched tone 
control network to a tap on the vol- 
ume control. This was a very effective 
method of tone control and provided 
good quality sound with minimal 
distortion (for those times). 

The chassis is also wired so that 
a record player pick-up can be con- 
nected to the audio output stages, 
just ahead of the volume control (ie, 
at P.U.). In practice, the pick-up leads 
were plugged into two banana type 
sockets on the rear apron of the chas- 
sis. Note that the earth socket is split 
so that when the plug is inserted, the 
junction of R11 and C21 is earthed, 
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thereby shorting out the audio from 
the receiver’s detector stage. 

This was a neat system that obvi- 
ated the use of an additional switch 
section to switch off the HT voltage 
to the converter and IF stages. How- 
ever, it didn’t remove the AGC voltage 
from the 6G8G, so variations in volume 
could be expected if the set was tuned 
to a station that was fading and caus- 
ing the AGC voltage on the 6G8G to 
change. In practice, this really wasn’t 
much ofa problem as most people lis- 
tened to local broadcast band stations 
where fading didn’t occur. 

The pick-up inputs were probably a 
selling point but you have to wonder 
how many people actually took advan- 
tage of them by connecting a turntable. 
Probably very few! 


The power supply 

The power supply is quite conven- 
tional, the only minor variation being 
that the field coil (filter choke) in the 
electrodynamic speaker is placed in 
the negative lead. This meant that the 
coil winding and the earthed frame 
had very little voltage between them, 
ensuring very little insulation stress. 

The back bias and delayed AGC volt- 
age is obtained by tapping off part of 
the voltage developed across the field 
coil via a voltage divider network. 


Under the chassis 


The view under the chassis shows a 
neatly laid out set using small groups 
of components which are mostly sol- 
dered onto insulated mounting boards. 
Access is quite good and restoration is 
nota problem. It really is a pleasure to 
work on such a well laid out set. 


Alignment 


Unfortunately, the AORSM does not 
give any information on aligning this 
receiver. However, the procedure for 
aligning the signal input and oscillator 
circuits will be quite conventional, as 
described in the article in the February 
2003 issue of SILICON CHIP. 

The alignment of the IF amplifier 
stage may require a different technique 
to that commonly used. I have not had 
an opportunity to align this set and 
Laurie hasn’t found it necessary to do 
so either, as the set is already perform- 
ing quite well. 

Should alignment be required, the 
secondary of IFT1 should be loaded 
with a 10kQ resistor when its pri- 
mary and IFT2 are being adjusted. 
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The HMV 660’s manual is well written and contains detailed notes on both the 


installation and operation of the receiver. It even explains the procedure for 


connecting an external loudspeaker. 


Similarly, remove the 10kQ load and 
place it across IFT2 when adjusting the 
secondary of IFT1. By using this meth- 
od, you should have a good chance of 
successfully obtaining the correct IF 
transformer response shape. 

IFT3 can be aligned in the usual 
manner, as discussed in the articles 
in the December 2002 and January 
2003 issues. 


Summary 

In summary, the HMV 660 is an 
impressive 5-valve dual-wave receiver 
with better than average performance. 
To match this performance, it is in- 


stalled in a solid, well-made console 
cabinet. 

Despite its age, Laurie found that 
it required very little work on the 
circuitry to restore it to good working 
order. The dial is particularly impres- 
sive, both in terms of looks and per- 
formance. It’s a well-made unit with 
little sign of wear in the mechanism, 
despite its age. 

Finally, this is an easy set to service, 
particularly when compared to many 
other sets. The only thing you have to 
watch out for is the method of aligning 
the IF transformers, to get the correct 
pass-band response. sc 
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For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled Moving Message ay ei Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


rev 1997: Neon Tube Modulator For Light Systems; Traffic ie For 
AModel Intersection; The Spacewriter— It Writes Messages In Thin Air; 
A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller For 
42V/24V Motors; Manual Control Circuit For Stepper Motors. 


duly 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card For 
Stepper Motor Control; Remote Controlled Gates For Your Home. 


October 1997: 5-Digit Tachometer; Central Locking For Your Car; PC- 
Controlled 6-Channel Voltmeter; 500W Audio Power Amplifier, Pt.3; 
Customising The Windows 95 Start Menu. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replacing 
Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
12VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras. 


February 1998: Multi-Purpose Fast Battery Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


June 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
en System; The Roadies’ Friend Cable Tester; Universal Stepper 
lotor Controller; Command Control For Model Railways, Pt.5. 


duly 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Amplifier, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: bate ier Your PC, Pt.4; I/O Card With Data Log- 
ging; Beat Triggered Strobe; 15W/Ch Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob’s Ladder; Gear Change Indica- 
tor For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charger For Float Condi- 
tions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build 
A Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


Pecos 1999: eh ee Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 
Anemometer; Simple DIY PIC Programmer, Easy-To-Build Audio 
Compressor; Low Distortion Audio Signal Generator, Pt.2. 


April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 


Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 
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June 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper Motor 
Control, Pt.2; Programmable Ignition Timing Module For Cars, Pt.1; 
Hard Disk Drive Upgrades Without Reinstalling Software? 


July 1999: Build A Dog Silencer; 10H to 19.99mH Inductance Meter; 
Audio-Video Transmitter; Programmable Ignition Timing Module For 
Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
Recognition Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; Semi- 
conductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ Table With 
Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PC Powerhouse (gives +12V, 
+9V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000: Spring Reverberation Module; An Audio-Video Test 
Generator; Picman Programmable Robot; Parallel Port Interface Card; 
Off-Hook Indicator For Telephones. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Safety Switch Checker; 
Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W Am- 
plifier Module, Pt.1; Electronic Wind Vane With 16-LED roa Glow- 
plug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; LED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


June 2000: Automatic Rain Gauge; Parallel Port VHF FM Receiver; 
Switchmode Power Supply (1.23V to 40V) Pt.1; CD Compressor. 


July 2000: Moving Message Display; Compact Fluorescent Lamp Driver; 
Musicians’ Lead Tester; Switchmode Power Supply, Pt.2. 


August 2000: Theremin; Spinner (writes messages in “thin-air”); 
Proximity Switch; Structured Cabling For Computer Networks. 


September 2000: Swimming Pool Alarm; 8-Channel PC Relay Board; 
Fuel Mixture Display For Cars, Pt.1; Protoboards — The Easy Way Into 
Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer; Breath Tester; Wand-Mounted Inspec- 
tion Camera; Subwoofer For Cars; Fuel Mixture Display, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Protoboards 
— The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; White 
LED Torch; 2-Channel Guitar Preamplifier, Pt.2 Cos Reverb); Driving 
An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor 
—Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2-Chan- 
nel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: An Easy Way To Make PC Boards; L'il Pulser Train Con- 
troller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre Ground- 
plane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


May 2001: 12V Mini Stereo Amplifier; Two White-LED Torches To Build; 
PowerPak — A Multi-Voltage Power Supply; Using Linux To Share An 
Internet Connection, Pt.1; Tweaking Windows With TweakUI. 


June 2001: Universal Battery Charger, Pt.1; Phonome —Call, Listen In & 
Switch Devices On & Off; Low-Cost Automatic Camera Switcher; Using 
Linux To Share An Internet Connection, Pt.2; A PC To Die For, Pt.1. 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Telephone 
Timer; Pic-Toc —A Simple Alarm Clock; Fast Universal Battery Charger, 
Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Am lifier Module; 
Headlight Reminder; 40MHz 6-Digit Frequency Counter Module; A PC To 
Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s; Build An MP3 Jukebox, Pt.1; PC-Con- 
trolled Mains Switch; Personal Noise Source For Tinnitus; Directional 
Microphone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100W/Channel Stereo Amplifier, Pt.1; Neon 
Tube Modulator For Cars; Audio/Video Distribution Amplifier; Build A 
Short Message Recorder Player; Useful Tips For Your PC. 


December 2001: IR Transceiver For PCs; 100W/Ch Stereo Amplifier, 
Pt.2; Pardy Lights Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
A Cheap 'n’Easy Motorbike Alarm; 100W /Channel Stereo Amplifier, 
Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 





~ dows-Based EPRO! 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz High- 
Power Audio-Video Link; Assemble Your Own 2-Way Tower Speakers; 
Touch And/Or Remote-Controlled Light Dimmer, Pt.2; Booting A PC 
Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; The Itsy-Bitsy 
USB Lamp; 6-Channel IR Remote Volume Control, Pt.1; RIAA Pre- 
Amplifier For Magnetic Cartridges; 12/24V Intelligent Solar Power 
Battery Charger; Generate Audio Tones Using Your PC’s Soundcard. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Water Level 
Indicator; Multiple-Output Bench Power Supply; Versatile Multi-Mode 
Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power When 
the Battery Voltage Drops); Stereo Headphone Amplifier; Automatic 
Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


June 2002: Lock Out The Bad Guys with A Firewall; Remote Volume 
Control For Stereo Amplifiers; The “Matchless” Metal Locator; Compact 
0-80A Automotive Ammeter; Constant High-Current Source. 


July 2002: Telephone Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Amplifier; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For Your PC; Digital 
Storage Logic Probe; Digital Thermometer/Thermostat; Sound Card 
Interface For PC Test Instruments; Direct Conversion Receiver For Radio 
Amateurs, Pt.2; Spruce Up Your PC With XP-Style Icons. 


September 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Driving Light & Accessory 
Protector For Cars; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; Cable Tracer; AVR ISP Serial Programmer; 3D TV. 


November 2002: ey peeled For NiCd/NiMH Batteries, Pt.1; Win- 
Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter; Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; lp VHF FM/AM Radio; 
Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; SC480 50W RMS 
Amplifier Module, Pt.1; Gear Indicator For Cars; Active 3-Way Crossover 
For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: PortaPal Public Address System, Pt.1; 240V Mains 
Filter For HiFi Systems; SC480 50W RMS Amplifier Module, Pt.2; 
Windows-Based EPROM Programmer, Pt.3; Using Linux To Share An 
Optus Cable Modem, Pt.4; Fun With The PICAXE, Pt.1. 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal Public Address System, Pt.2; 12V SLA Battery Float Charger; 
Little Dynamite Subwoofer; Fun With The PICAXE, Pt.2 (Shop Door 
Minder); SuperCharger Addendum; Emergency Beacons. 


ril 2003: Video-Audio Booster For Home Theatre Systems; Keypad 
Alarm; Telephone Dialler For Burglar Alarms; Three Do-It-Yourself PIC 
Programmer Kits; PICAXE, Pt.3 (Heartbeat Simulator); Electric Shutter 
Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit, 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port 
Simulator; PICAXE, Pt.4 (Motor Controller). 


dune 2003: PICAXE, Pt.5; PICAXE-Controlled Telephone Intercom; 
PICAXE-08 Port Expansion; Sunset Switch For Security & Garden 
Lighting; Digital Reaction Timer; Adjustable DC-DC Converter For 
Cars; Long-Range 4-Channel UHF Remote Control. 


July 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A “Smart” Slave Flash Trigger; Programmable Continuity Tester; 
PICAXE Pt.6 — Data Communications; Updating The PIC Programmer 
& Checkerboard; RFID Tags —- How They Work. 


August 2003: PC Infrared Remote Receiver (Play DVDs & MP3s On 
Your PC Via Remote Control); Digital Instrument rear) For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PICAXE Pt.7; 
A Digital Timer For Less Than $20. 


September 2003: Robot Wars; Krypton Bike ee PIC Programmer; 
Current Clamp Meter Adapter For DMMs; PICAXE Pt.8 —A Data Logger; 
Digital Instrument Display For Cars, Pt.2. 


October 2003: PC Board Design, Pt.1; JV80 Loudspeaker System; A 
Dirt Cheap, High-Current Power Supply; Low-Cost 50MHz Frequency 
Meter; Long-Range 16-Channel Remote Control System. 


November 2003: Logging Your Every rsh Moment; PC Board De- 
sign, Pt.2; 12AX7 Valve Audio Preamplifier; Our Best Ever LED Torch; 
Smart Radio Modem For Microcontrollers; PICAXE Pt.9; Programmable 
PiC-Powered Timer. 


December 2003: How To Receive Weather Satellite Images; Self-Diag- 
nostics Plug For Cars; PC Board Design, Pt.3; VHF Receiver For Weather 
Satellites; Linear Supply For Luxeon 1W Star LEDs; MiniCal 5V Meter 
Calibration Standard; PIC-Based Car Battery Monitor; PICAXE Pt.10. 


foe 2004: Studio 350W Power Amplifier Module; High-Efficiency 
Power Supply For 1W Star LEDs; Antenna & RF Preamp For Weather 
Satellites; Lapel Microphone Adaptor FOR PA Systems; PICAXE-18X 
4-Channel Datalogger; 2.4GHZ Audio/Video Link. 

SE ES TELE SS IE EISELE T TESTO EC IEE LET 
PLEASE NOTE: Issues not listed have sold out. All other issues are in 
stock. We can supply photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
Copies, we automatically supply any relevant notes & errata at no 
extra charge. A complete index to all articles published to date can be 
downloaded free from our web site: www.siliconchip.com.au 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line i 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or ry 





send an email to silchi 


Help with LED 
bargraph ammeter 


Can I ask for your assistance with 

the Bargraph Ammeter published 
the January 1999 issue? This meter 
measures 25-0-25A. How can it be 
altered to read around 10-0-10A as I 
want to use it in my caravan to keep 
a check on the battery which will be 
connected to an 8A regulated charger. 
The only analog meters seem to be 60- 
0-60A which would be useless. (N. G., 
via email). 
@ There are two things which affect 
the circuit sensitivity: the shunt resist- 
ance and the gain of IC1a. Provided 
you have a suitable shunt, you simply 
have to calibrate the circuit for 10A-0- 
10A by adjusting trimpot VR1. 


Can Mighty Midget 
run from 24V? 


I was reading about the Mighty 
Midget power amplifier in the March 
2002 issue and I was wondering if it 
can be adapted for 24V for my off-grid 
house. I could use a 24V to 12V step- 
down inverter for every amplifier but 
this is inefficient and wish to use a 


I’m having a bit of trouble with 
the Windows-Based EPROM Pro- 
grammer software (SILICON CHIP, 
November/December 2002 & Feb- 
ruary 2003). It gives an error when 
I try to verify a write it has just 
done — it returns a run-time error 
6 “overflow”. 

I’m using the latest version of 
software from your website and I’m 
trying to program an ST M27C512 
chip using the packaged device con- 
figuration. The write to the chip is 
good and it works OK but I simply 
can’t verify the data written. 

Do you have any suggestions? (A. 
S., via email), 
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24V amplifier. The TDA1562Q chip in 
your design has an 18V (max) rating. Is 
there a substitute IC that has a higher 
rating? (G. M., via email). 

@ Sorry. No can do. The best we can 
suggest is the 25W module using the 
National LM1875T featured in the 
December 1993 issue. Running from 
a 24V (nominal) supply, it should de- 
liver around 14W into a 4-ohm load. 


High energy ignition 
current limit 


I have recently constructed one of 
your High Energy Ignition kits and 
came across a small problem. Once 
I had fitted the kit to the vehicle and 
made all of the required connections, I 
went about setting the current limiter. 
I set trimpot VR1 all the way clock- 
wise, got a 12V supply and turned the 
ignition on, all as described in the in- 
structions although the lowest reading 
I was able to get across the 0.1Q resistor 
was 0.28V. This went up to over 0.34V. 
However, 0.25V was specified by the 
instructions and I’m not to sure how 
this came about. 

It should not be a problem though 
should it? This just means that the 


@ It seems that you may be getting 
“ringing” on the printer port inter- 
face, when the data is being read 
back during verify. You may need 
to change the printer port settings 
in BIOS or reduce the value of the 
pullup resistors on the program- 
mer’s data line inputs. 

Another thought: are you using a 
good quality shielded DB25-DB25 
data cable? If you’re not, all kinds 
of weird problems can be experi- 
enced with an unshielded ribbon 
type cable. 

This type of problem is very simi- 
lar to the problems caused by a poor 
quality unshielded cable. 
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coil might get a little more current 
than if the pot was set to 0.25V? The 
car seemed to run really well and the 
coil did not generate to much heat. (J. 
B., via email). 

@ The 280mV limit is OK. This sets 
the maximum coil current to 5.6A. 
Since the coil doesn’t run hot it will 
be fine. 


PIC-based Speed Alert 


uses speedo signal 

I built the PIC-based Speedometer 
Alert (November & December 1999) 
project a while ago for a Ford Falcon 
XF. I have mounted the unit above the 
steering wheel column and it works 
fantastic. I was looking through the fac- 
tory manual of the car and realised it 
has an electronic setup for the speedo 
that’s the same as your design, using 
the magnet and pickup coil. 

I successfully attached the factory 
pulse wire to your PIC speedo without 
any resistors between them. So now 
the two speedos share the same pulse 
wire. In doing this, it disables the 
factory speedo in the dash. As soon 
as I remove the PIC based speedo, the 
factory speedo works fine again. 

Would you be so kind as to tell me 
how can I run both your PIC Speedo 
and the factory speedo using the same 
factory pulse wire? (A. P., via email). 
@ The 1kQ resistor at the pin 2 input 
to IC2a should be increased in value 
to 10kQ to prevent it loading the ECU 
speedometer signal. Also, remove the 
0.1u.F capacitor at pin 2 of IC2a. 


Electronic delay 


for tweeter 


Could you please advise whether 
the 20ms Digital Delay kit from the 
February 1996 issue is modifiable to 
allow different delay times, possibly 
as short as 1ms and how accurately? In 
addition, would the circuit have any 
effect on the signal? 

I’m considering another project 
where this will be used to delay the 
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signal to a tweeter but it has to be as 
transparent as possible to the sound, as 
it’ll be part of a high-sensitivity horn 
system, which is very intolerant of 
distortion. (P. S., via email). 

@ The 20ms delay project uses an 
M65830P delay IC. This can be set 
for delays between 1ms and beyond 
30ms using codes sent to the REQ, SCK 
and Data inputs. Accuracy is set using 
a crystal timebase. Note that filtering 
at the input and output of the delay IC 
will introduce phase delays. 

Total harmonic distortion through 
the delay is 0.3% at 1V and 1kHz and 
3% at 10kHz. 

We have used this IC for a stereo 
simulator (June 1996), a digital reverb 
(December 2000 & January 2001) and 
the LP Doctor (January @ February 
2001). These each used a circuit to 
set the time delay using standard ICs. 
A microcontrolled unit was used in a 
Dolby Prologic Decoder (November & 
December 1995). 


Fast clock for model 
railways 

I would like to build a “fast” clock 
for my model railway. Have you ever 
featured one? I would like to use big 
digit displays. (K. S., via email). 
® We described a Fast Clock for Model 
Railways in the December 1996 issue. 
However, it was based on a standard 
32kHz crystal-controlled clock move- 
ment so you can make an analog fast 
clock as small or as large as you want. 
Some people have even used a crystal 
watch movement and built it into a 
clock tower on their layout! 

We have not described a fast clock 
circuit using 7-segment displays. We 
can supply the December 1996 issue 
for $8.80 including postage. 


Winding inductor for 
battery charger 


I have a quick question regarding 
the winding of the inductor in the Fast 
Universal Battery Charger Mk II (June 
& July 2001). It states “20 turns bifilar 
wound” which I understand. However 
the former only holds about nine turns 
when wound bifilar. Should I wind left 
to right, bring the wire back to the left 
and continue in this fashion until I 
reach 20 turns or should I wind left to 
right, then right to left, etc until reach 
20 turns? (A. L., via email). 
® You wind on the first layer and then 
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- Tachometer for 
machine tools 


I’m looking to build a tacho for 
machine tool use; ie, lathes, milling 
machines, etc. However, this does 
not rule out an automotive tacho 
for the above purpose. The spindle 
speeds range from 10 - 10,000 RPM. 


I would like 10 RPM minimum 
resolution/increment or better still, 
actual real time RPM. 

I have searched the SILICON CHIP 
and EA websites and have found 
possibly nine tachos. The question 
is: which tacho is the right one to 
build? (S. D., via email). 

® The 5-Digit Tachometer pub- 


continue winding with the turns re- 
turning back to the start end. Always 
continue winding in the same direc- 
tion and do not bring the wires back to 
the start after each layer is made. 


Log and linear 
pots explained 


I’m fairly new to electronics and this 

may be a silly question but could you 
please tell me the difference between 
logarithmic and linear potentiome- 
ters? Where are they best used in ap- 
plications? (A. D., via email). 
@ That’s not a silly question. A linear 
pot has a linear increase in resistance 
between wiper and one end terminal as 
you turn the shaft. At half travel, you 
should have roughly equal resistance 
between the wiper and the end termi- 
nals. You can check this for yourself 
using your multimeter. A log pot has 
a logarithmic increase in resistance as 
you turn the shaft. 

Log pots are often used in amplifier 
volume controls where their response 
is more suitable for matching the loga- 
rithmic response of human ears. 


Hall sensor trigger 
for strobe light 


Could you please tell me how to 
connect a Hall Effect sensor to trig- 
ger the Strobe Light described in the 
August 1998 issue of SILICON CHIP? I 
want to trigger it in sync with a rotat- 
ing shaft. The Hall Effect sensor will 
be positioned to within 0.030-inch of 
the projections (bolts) on the rotating 


lished in the October 1997 of SILI- 
CON CHIP is the only one which suits 
your application. It updates at 0.25s 
intervals (four times per second), 
has 1 RPM resolution and operates 
from 1 - 60,000 RPM. However, it 
only has a 100:1 range so if you want 
a 10,000 RPM reading, the lowest 
reading would be 100 RPM. 

If you set it at 10 RPM minimum, 
then the maximum would be 1000 
RPM. You could incorporate a 
switch which selected the range 
for measurement (ie, 1-1000 RPM 
in position 1 and 100-10,000 RPM 
for position 2). This switch would 
change the capacitor on the phase 
lock loop oscillator. 





shaft and these projections will trig- 
ger a pulse in the Hall sensor. (P. G., 
via email). 

@ The triggering will depend on the 
Hall sensor and what it gives as an 
output. If as you say it gives a pulse, 
presumably high when activated, then 
there is no reason why it cannot be 
used to drive a transistor in a similar 
manner to Q1 in the circuit. The col- 
lector of the extra transistor would 
connect to pin 2 of IC2. 

Ifthe Hall sensor provides a low out- 
put when activated and an open circuit 
output when not activated (normally 
pulled high with a resistor), then the 
Hall output could be connected to the 
anode side of diode D2. 

In either case, the ground or nega- 
tive supply for the Hall sensor would 
connect to the ground of the strobe 
circuit. 


Multiple neons for 


the sound modulator 

I would like to modify the neon tube 
Sound Modulator kit (SILICON CHIP, 
November 2001) so that it can power 
up to perhaps 10 30cm neon tubes. 
Which components would I have to 
change and what would their values 
be? (M. K., via email). 
@ These neon tubes typically draw 
250mA or 400m<A at 12V so you could 
power 10 or 15 of the 250mA devices 
off the one neon modulator and you 
could probably run more than that if 
you fitted the Mosfets with a suitable 
heatsink. No other circuit changes 
would be required. 
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Erratic results from 


current clamp adaptor 

I have completed the Current 
Clamp from the September 2003 
issue and on first test in my car with 
headlights switched on and off, 
the indication was OK. However, 
attempts to repeat this procedure 
produced erratic results. 

I could no longer null the meter 
reading with VR3 and the digital 
meter gave a range of false current 
readings. Having disassembled the 
100-turn calibration coil, I could 
only readjust VR2 to obtain a zero 
on VR3. 

It seems to me that VR2 at 50kQ 
is too big a range of resistance for 
such a small fixed pot. In fact, a 
10-turn pot would have been bet- 
ter. The existing VR2 could change 
its resistance slightly if the device 
was accidentally knocked or due to 
vehicle vibration. 

The drifting readings of the clamp 
could be due to the sloppy operation 
of the battery clamp itself, poorly 
constructed for this role. Have you 
any suggestions? 

The idea is great and for a device 
that would be used infrequently, it 
could play a very useful role in trou- 
ble-shooting. I built it to check the 


How to charge 11V 


Lithium batteries 


Is it possible to modify the Multi- 

Purpose Fast Battery Charger (SILICON 
CHIP, June & July 2001) so it can charge 
the latest Sanyo Lithium Polymer bat- 
tery packs which have a nominal out- 
put of 11.1V? (M. W., via email). 
@ The 12V position for switch S5 
needs changing to cope with 11.1V 
batteries. This can be easily done by 
removing the 150k resistor in parallel 
with the 12kQ resistor. Re-label this 
position as 11.1V. Note that it will no 
longer be suitable for charging 12V 
Nicad or NiMH battery packs. 


Sidereal clock 


wanted 

Some years ago, your magazine had 
two articles of interest to me. One was 
a sidereal clock and the other an as- 
tronomical clock, made by a person 
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charge rate on a friend’s boat, when 
he uses a petrol generator to charge 
his batteries via a mains charger. 
There is no ammeter installed. (D. 
J., via email). 

@ You can use a multi-turn pot but 
this would add to the expense. We 
used a better clamp available from 
Dick Smith Electronics. Some bat- 
tery clamps are very poor, even for 
use as a battery clamp. The actual 
zeroing can really only be set to 
within +0.1mV. Some multimeters 
can show better resolution than 
this. 

As mentioned, the core can 
become magnetised due to DC cur- 
rent. This can produce an offset in 
the reading. The zeroing range may 
not cater for this and the core will 
need to be demagnetised by revers- 
ing the clamp over the current car- 
rying wire. 

For more critical measurements, 
a much larger core should be used 
which will not become magnetised 
as readily. The clamp would then 
need to be considerably larger to 
accommodate the core. 

For fixed current measurements, 
the clamp can be dispensed with 
and the core held in position over 
the wire with tape or cable ties or 
glue. 





who sold the PC board EPROM and 
switches as a kit. I would like to know 
whether the person is still doing the 
kit or failing that, whether the sidereal 
clock kit and parts are still available. 
(R. M., via email). 

@ We have described two sidereal 
clocks, in March 1993 and August 
1993. The March design had an LCD 
but did not use a micro to drive it. All 
the parts and the PC board should still 
be available. The August design used 
a Z80C micro and EPROM to drive 
a double clock display (7-segment 
LEDs). It is unlikely that it is still 
available as a kit. 


Problems with 


digital thermometer 

Ihave built the Digital Thermometer/ 
Thermostat (August 2002) to control an 
incubator but I have run into problems 
with the testing procedure and also the 
alarm adjustment side of things. 


The testing procedure starts off 
correctly with both TP1 and TP3 be- 
ing able to be adjusted to +2.49V and 
-2.49V respectively. The problems 
start when it comes to measuring the 
offset voltage. With Sensor 1’s posi- 
tive terminal, TP1 and TP4 shorted to 
ground, the multimeter reads -0.3mV 
to -0.2mV and counts up to 0.0mV 
where it stabilises. 

Continuing on with the testing 
procedure and taking the offset volt- 
age to be 0.0mV, everything tests 
perfectly until step 9. Instead of the 
same reading on the display and the 
multimeter (reference thermometer), 
the temperature displayed on the unit 
is 4-6°C higher than that indicated by 
the multimeter. 

The other problem is that S2 doesn’t 
function correctly to set the alarm tem- 
perature. First, VR7 has no effect on the 
alarm temperature at all. Also, every 
time S2 is pressed, the display has a 
different reading. 

The most common reading it will 
give is to delete the decimal point, so 
if the unit is reading 27.3°C, pressing 
S2 causes it to read 273°C. If the unit is 
switched to the higher range, pushing 
S2 usually has no effect at all. This is 
the most usual outcome but it also just 
gives random readings and will some- 
times begin to count up or down. 

Ihave been over the construction no 
less than four times and am positive 
that all the components are in their cor- 
rect places and orientated correctly. 

The unit, although reading 4-6°C 
higher than it should, appears to dis- 
play the temperature properly, with 
only a faint blow on the thermocouple 
causing it to increase temperature in- 
stantly. (M. H., Rylstone, NSW). 
®@ Most probably, switch S3 is incor- 
rectly wired. Check the contacts of the 
switch and note that the (C) common 
terminals are not the centre pins but 
the outside pins. 

If the switch is upside down to the 
shown orientation, the wiring will be 
incorrect. 


One-way intercom 
for deaf driver 


A friend of mine suffers from age- 
related deafness. He wears a hearing 
aid but it amplifies everything, includ- | 
ing background noise. The problem is 
most noticeable when driving as he 
is unable to distinguish conversation 
from the ambient noise. Since he is 
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now retired and wishes to spend much 
of his time travelling, this has become 
a significant problem. 

I have looked through past projects 

in SILICON CHIP but none appear suit- 
able. What I had in mind is some 
type of one way intercom which has 
asound activated and noise cancelling 
microphone for the passenger and a 
headset for the driver. Do you have any 
suggestions? (I. C., Euroa, Vic). 
@ Perhaps the most applicable project 
is the FM radio intercom for motor- 
bikes, published in the October & 
November 1989 issues. This was an 
FM link and two of the chips used in 
the circuit are now superseded. How- 
ever, it did feature a noise-cancelling 
microphone which you could still 
build and this could drive our Guitar 
Headphone Amplifier, as featured in 
the May 1995 issue. 

We can supply these issues for $8.80 
each, including postage. 


Fish tank heater 
for etchant 


Do you know of a suitable heater 
for Jaycar’s etching tank? I would like 
to be able to heat up ammonium per- 
sulphate to the required temperature. 
Would a fish tank heater be hot enough, 
or would I need something bigger? (A. 
H., via email). 

@ A fish tank heater will work fine but 
you need to set the thermostat as high 
as possible. 


Bike horn for 


bike alarm 


I have a question about the bike 
alarm featured in the January 2002 
issue. Is it possible to wire it up to 
the bike’s horn instead of using a sepa- 
rate piezo horn? Or won’t this chirp 
properly as the kit is designed to do? 
(S. F., via email). 





Calibrating the 


reaction timer 


I recently assembled the reac- 
tion timer from the June 2003 is- 
sue but have never been capable of 
calibrating it as per the instruction 
schedule. The best I can get VR1 
adjusted to is 608Hz (not 1kHz). 
Any suggestions? (K. 

@ It sounds as if your 40106/74C14 
chip has somewhat different switch- 
ing thresholds compared with the 
chips used in our prototype timers, 
and this is lowering the clock oscil- 
lator frequency. That’s no big deal. 

To fix the problem, all you need 

to do is reduce the value of either 







@ As far as the Bike Alarm is con- 
cerned, it is doubtful that the MJE3055 
could handle the current of the bike’s 
standard horn. The problem is not 
the rating of the transistor itself; it is 
just not supplied with sufficient base 
current for it to handle high currents. 













the capacitor or the fixed resistor 
in oscillator IC1c, to allow the fre- 
quency to be raised to 1kHz. You 
could replace the 100nF capacitor 
with one of 56nF, for example, or 
replace the 15kQ resistor with one 
of 10kQ. 

You should also check the sup- 
ply to IC4 at pin 16. This should be 
around 5.6V. Note that you should 
have some frequency output from 
pin 4 of IC4, even if it isn’t locked 
in phase with input. 

In addition, check for a short at 
pin 4 or check if pin 5 is at ground. 
Also, are the components connect- 
ing to IC4 correct and are there any 
shorts to adjacent pads or tracks? 





Maybe it would work if you substi- 
tuted a high-gain Darlington power 
transistor (eg, BD649) and fitted it 
with a reasonable heatsink but even 
then it will only handle a current of 
5A or so (and the bike battery will flat- 
ten quickly!). sc 


SS a 


Notes & Errata 


Digital Tachometer, October 1997: 
Tables 3 & 4 on page 26 have some 
errors in the DIP switch settings. The 
multiplier for a 3-cylinder 4-stroke 
engine should be 320 (not 360). This 
requires the DIP settings to be 0010 
0000 (not 00100100 as shown). 

Also the 5-cylinder 4-stroke multi- 
plier of 192 should be 1100 0000 (not 
1000 0000) as shown. 


Weather Satellite Receiver, December 
2003: the circuit diagram should show 
the 1kQ isolating resistor for the audio 
line output coming from the speaker 
side of the 330uF output coupling 


WARNING! . 


capacitor, not from the output of 
IC2a. The PC board overlay diagram 
is correct. 


High-Efficiency Power Supply For 
1W Star LEDs, January 2004: the PC 
board number given in the parts list is 
incorrect. The correct board number 
is 11101041. 


Studio 350 Power Amplifier Mod- 
ule, January 2004: the 470uF 100V 
electrolytic capacitor connected to 
the -70V rail (adjacent to fuse F2) is 
shown reversed on the circuit diagram 
(Fig.7). sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do 
not accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of - 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims 
any liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. : 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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FOR SALE 


UNIVERSAL DEVICEPROGRAMMER: 
Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HCO8, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 
8096 or AVR: $198 each. Demo disk 
available. 

ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HCO08, 68HC11, 68HC12, 68HC16. 
$385.00 

Atmel Flash CPU Programmer: 
Handles the 89Cx051, 89C5x, 89Sxx 
in both DIP and PLCC44 and some 
AVR’s, most 8-pin EEPROMS. Includes 
socket for serial ISP cable. $220, $11 
p&p. SOIC adaptors: 20 pin $132.00, 
14 pin $126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 





PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9593 1025. 
sesame777 @optusnet.com.au 
http://sesame_elec.tripod.com 





USB KITS: Stepper Motor Controller, 
USB PIO Interface, DTMF Transceiver, 
Thermometer, DDS HF Generator, 
Compass, 4-Channel Voltmeter, I/O 
Relay Card. Also available: Digital 
Oscilloscope, Temperature Loggers, 
VHF Receivers and USB Active X (and 
USBDOS.exe file) to control our kits from 
your application. 
www.ar.com.au/~softmark 





WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
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Mew New New = 


Silpertone Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


Spentome Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 
email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


2.4 GHz 
(WiFi) & 
Ham Radio 


r 
i 


CFD-200 | CFD-400 
ae eae 
f 00 


dB/m 150 MHz 0.130 0.050 
2400 MHz 0.550 0.220 

$4. 

‘$1.50 * $2.00 * 


* = bulk price 
www.freenet-antennas.com 


sales @freenet-antennas.com 
+61 (8) 9319 1720 





by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or 
write for our FREE catalogue and price 
list. Eco Watch phone: (03) 9761 7040; 
fax: (03) 9761 7050; Unit 5, 17 Southfork 
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CLS 


Cygnus Logic Systems J 


® Industrial High Speed Automation 

@ Electronic System Design @ Custom Soft- 
ware Design @ Consultancy 

® Troubleshooting @ Project Management 


Tel: (02) 9904 3991 

Fax: (02) 9904 3993 

Mob: 0402 985 574 - 
cygnuslogic@iprimus.com.au 








TAIG MACHINERY 


Micro Mini Lathes and Mills 
From $489.00 






Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 

59 Gilmore Crescent (02) 6281 5660 
Garran ACT 2605 0412269707 














Necd prototype DC beards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 

Phone: 1300 132 251; Fax: (03) 9561 5529 
Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 









Drive, Kilsyth, Vic. 3137. ABN 63 006 
399 480. 


S-Video ... Video... Audio...VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 


sPlan Windows electronic schematic 
software and Sprint Layout Windows 
PCB layout software are feature packed 
but low in price. 

Pixel Programmable Controller with 4 
analog inputs, 8 digital inputs and 8 relay 
outputs. Can use a 28A or 28X Picaxe. 
Programmed in Basic or Flow chart. 
Labjack USB Data Acquisition Mod- 
ule features 8 12bit analog inputs, 20 
digital 1/O, 2 analog outputs and high 
speed counter. Free software, Labview 
driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog in- 
puts, 4 Digital I/Ps & 4 Digital O/Ps. Free 


Jel -¥=] 4-1 al eo} iri-Mele)agM-| 5) 


Variable and trimmer capacitors, reduction 


drives, dials, ceramic stand-offs 
Full range now available off the shelf in Australia 


CATALOGUES AND PRICE LISTS NOW AVAILABLE 
CHARLES | COOKSON PTY LTD 
GPO BOX 812, ADELAIDE, SA 5001 


Tel: (08) 8235 0744 Fax: (08) 8356 3652 
FreeFax: 1800 673355 (Within Australia) 
Email: jackson@homeplanet.com.au 


ALL MAJOR CREDIT CARDS ACCEPTED 
SOLE AGENTS FOR AUSTRALIA AND NEW ZEALAND 


D.1.¥ PGB SUPPLIES 
& MADE TO ORDER PCBs 


For more details: www. acetronics.com.au 
Phone (02) 9600 6832 
email: acetronics@acetronics.com.au 









windows software and source code. 
Dual Relay Modules suitable for TTL 
and Open Collector Outputs. 
Programmers for Atmel and PIC mi- 
crocontrollers. 

Stepper Motor and Servo Motor con- 
troller kits. 

Switch Mode and Linear Power Sup- 
plies and DC-DC convertors. 

Full details and credit card ordering avail- 
able at: www.oceancontrols.com.au 


KITS KITS AND MORE KITS! Check 
“em out at www.ozitronics.com 


CENTRAL COAST FIELD DAY, Sunday 
29th Feb. Don’t miss Australia’s biggest 
Amateur Radio exhibition and sale of 
new and used radio and communication 
equipment at Wyong Race Course, just 
1 hour north from Sydney. Gates open 
8.30 a.m. Special Field Day bargains 
from traders and tons of disposals gear 
in the flea market. Exhibits by clubs and 
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Management & Sales Positions 


We area rapidly growing, Australian-owned international retailer with more than 30 stores 
in Australia and we have a growing expansion program to open many more, so we need 
dedicated individuals to join our team to help achieve our goals. 

If you are customer focused, have an eye for detail, empathy for the products we sell and have 
recently completed a TAFE of University degree in electronics, we want to meet you. 

Career opportunities with full training are available now if you have the drive and ambition to 


make your future with Jaycar. 


We offer a competitive salary, sales commission and many other benefits. To apply for these 
positions please send your C.V. indicating the role you are interested in.to the address shown 


below. 

Retail Operations Manager 
Jaycar Electronics Pty. Ltd. 
P.O. Box 6424 

Silverwater NSW 1811 

Fax: (02) 9741-8500 

Email: jobs@jaycar.com.au 


Development / Training Board 
For the PIC Micro 





















The Most Flexible Development board around. Based on the 
PIC16F877. The development board can be used with a wide 
variety of PIC Micros including the PIC18F452. Adaptors 
avaliable to use the 8, 18, 28-pin PIC Micros. ICD 2 connector 
allows In-circuit programming / Debugging with Microchip’s 
ICD2. Uncommited I/O ports allow for your own connection 
configuration to each device and also to external circuits. 
Onboard parallel port programmer allows programm- 
ing of the PIC while still connected to the circuits. Other 
optional extras available.Connection to each circuit module or 
extrenal circuit is made via 10-way IDC cables provided. 
The possibilities are endless. 
Student/School discounts available. 










For more information... 
Visit: www.microbyte.com.au 
Phone: (03) 9378 4288 
Email: info@microbyte.com.au 


Printed Circuit Board Manufacture 
ae service * High quality * Low veo 
; 1 offs to any quantity ° 
—\ dX Artwork design ifrequired 4/73 
9 © & Call for obligation free quote... 9 
, INSTANT PCBs, POBox a Avalon 2107 alo 

Ph (02)9974 1189 Fax (02)9974 54 






groups with interests ranging from vin- 
tage radio, packet radio, scanning, ama- 
teurTV and satellite. www.ccarc.org.au 
Ph (02) 4340 2500. 


LEDs: 5mm RGB LEDs $1.25 each. 
4-chip (80mA) 8mm superbright LEDs 
$2 each. CR123A lithium batteries $4 
each. www.ledsales.com.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia, 


www.siliconchip.com.au 


Jaycar 


ELECTRONICS 


Jaycar Electronics is 
an equal opportunity 
employer and actively 
promotes staff from 
within the organisation. 


VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - toc's 
switchers - cables - adaptors 
geniockers - scan converters 


Come to the 
specialists..- 


See products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 


email: questav@questronix.com.au 


[CARBA-TEC] stectica components onto sold 
electrical components onto solid 
Tie em timber? You may need the Carba— 

tecTOOLS FOR WOOD catalogue!! 
We have Australia’s largest 
range of woodworking handtools 
& machinery. Please contact us 
for your FREE 220 page colour. 











catalogue or come in & see us at: 
32 PERCY ST, AUBURN 2144 9649 5077 www.carbatec.com.au 





and has all the published PC boards 
from SC, EA, ETI, HE & AEM 
and others. Tel (02) 9738 0330. 
sales @rcsradio.com.au,www.rcsra 
dio.com.au 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e@ Australia wide service 

@ Small production runs 

@ = Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 








VALVETESTERIN GOOD CONDITION. 
Silicon Chip back issues: ALL 1987; ALL 
1988; January, February, March, June, 
August 1989; May 1990; June, August 
1991; February, November 1992; March 
1996; March 1998; February 1999. Will 
pay reasonable prices. Please contact 
Alan (03) 9460 3091. 


Advertising Index 
Acetronics 
Altronics 


BitScope Designs 
Carba-Tec Tools 
Cygnus Logic Systems... 


Dick Smith Electronics 
Eco Watch 

Elan Audio 

FreeNet Antennas 
Gadget Central 
Grantronics 

Harbuch Electronics 
Instant PCBs 


MicroByte Electronics 
Microgram Computers 
MicroZed Computers 
Ozitronics 

Prime Electronics 
Printed Electronics 
Quest Electronics 

RCS Radio 

RF Probes 

Silicon Chip Back Issues 
Silicon Chip Binders 
Silicon Chip Bookshop 
SC Car Projects Book 
Silicon Chip Subscriptions 
Silvertone Electronics 
Soundlabs Group 
Speakerbits 

SPLat Controls 

Taig Machinery 

Telelink Communications 


PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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SHLIGGN REFERENCE 


GREAT BOOKS FOR 


ALL PRICES INCLUDE GST AND AR 











Audio Power 

Amplifier Design : 

Prevavelererens A handbook for professionals and students from one of 
the world’s most respected audio auth-orities. New edi- 
tion is more comprehensive than ever with a new chapter 
on Class G amplifiers and further new material on 
out-put coils, thermal distortion, relay distortion, ground 
loops, triple EF output stages and convection cooling. 
427 pages in paperback. 






Concise and practical guide to getting up and running 
with the PIC Microcontroller. Assumes no prior knowl- 
edge of microcontrollers, introduces the PIC’s capabilities 
through simple projects. Ideal introduction for students, 
teachers, tech-nicians and electronics enthusiasts — per- 


fect for schools and colleges. 270 pages in soft cover. 
Video Scrambling & Descrambling 


If you've ever wondered how they scramble video on 

cable and satellite TV, this book tells you! Encoding/ 
decoding systems (analog and digital systems), 
encryption, even schematics and details of several 
encoder and decoder circuits for experimentation. 
Intended for both the hobbyist and the professional. 
290 pages in paperback. 


For anyone involved in designing, adapting and using 
analog and digital audio equipment. It covers tape 
recording, tuners and radio receivers, preamplifiers, 
voltage amplifiers, audio power amplifiers, compact disc 
technology and digital audio, test and measurement, 
loudspeaker crossover systems, power supplies and 
noise reduction systems. 375 pages in soft cover. 





Based mainly on the American telephone system, this book 
covers conventional telephone fundamentals, including 
alog and digital communication techniques. Provides 

sic information on the functions of each telephone 
component, how dial tones are generated and how digital 
transmission techniques work. 402 pages, soft cover. 








Widely regarded as the standard text on EMC, provides 
for Product all the key information needed to meet the requirements 

Designers of the EMC Directive. Most importantly, it shows how to 
incorporate EMC principles into the product design proc- 
ess, avoiding cost and performance penalties, meeting 
the needs of specific standards and resulting in a better 
§ overall product. 360 pages in paperback. 











Eugene Trundle has written for many years in 

Televisiqn magazine and his latest book is right up 

to date on TV and video technology. Includes both 

theory and practical servicing informationand is 

| ideal for both students and technicians. 382 pages, 
in paperback. 





Essential reading for electronics designers and students 
alike. It will answer nagging questions about core 
analog theory and design principles as well as offering 
practical design ideas. With concise design imple- 
mentations, with many of the circuits taken from lan 
Hickman’s magazine articles. 294 pages in-soft cover. 






| Based mainly on British practice and first published in 1997, 
“a this book has much that is relevant to Australian systems 
m= asa guide to home and small business installations. A 
practical guide to installation of telephone wiring, rang- 
ing from single extension sockets to PABX, with the 
necessary tools, test equipment and materials needed by 
installers.. 178 pages in soft cover. 


Through graded projects the author introduces the 
fundamentals of microelectronics, the 8051 family, 
for t lite ot programming in C and the use of aC compiler. The 
AT89C2051 is an economical chip with re-writable 
memory. Provides an interesting, enjoyable and 
easily mastered alternative to more theoretical text- 


Written by a practising service engineer, the emphasis is on the 

practical business of fault diagnosis and repair, with chapters 

on TV power supplies, line timebases, video deck machines, 
test-gear, intermittent faults, repair techniques and workshop 
practice. This revised edition also features a completely new 
chapter on the latest digital equipment — DVD, set-top boxes, 
digital satellite TV and digital TV sets. 


An essential reference for engineers and 
anyone who wishes to design or use variable 
speed drives for induction motors. As 
reviewed in SILICON CHIP September 2003. 
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An easy-to-follow, step-by-step design frame-work for 
a wide variety of power supplies. Any-one with a basic 
knowledge of electronics can create a very complicated 
power supply design . Magnetics, feedback loop, EMI/ 
RFI control and compensation design are all described 
in simple language. 265 pages in paperback. 








Provides fully up-to-date coverage ofthe whole 
range of current home video equipment, analog 
and digital. Information for repair and trouble- 
shooting, with explanations of the technology of 

video equipment. 318 pages in soft cover. 


For non-specialist users — explores most of the widely- 
used modern types of motor and drive, including conven- 

tional and brushless DC, induction, stepping, synchro- 
nous and reluctance motors. 339 pages, in paperback. 


Based on popular short courses on the PIC, for profes- 
sionals, students and teachers. Can be used at a variety of 
levels. An ideal introduction to the world of microcon-trol- 
lers for hobbyists, students and professionals. 255 pages 
in paperback. 









ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT.............. $69.00 
ANATLOG ELECTRONICS \aicccsscsssessorsaseacsnonnncaasenseosesesoeoeeies $89.00 
AUDIOVELECTIRONIGS  sacsssstesscnsesvesseveversessenvrsstieiversersevesees $92.00 


AUDIO POWER AMPLIFIER DESIGN ..........cccseceseeteseesees $89.00 
DVD PLAYERS AND DRIVES... cecesceceseseeseeeeseseeseeseseeneens 
ELECTRIC MOTORS AND DRIVES... 

EMC FOR PRODUCT DESIGNERG...........cccccceseseeseeteseeees 

GUIDE TO TV & VIDEO TECHNOLOGY ....... ee eeeeees ees eeeees 

INTERFACING WITH Cicssssossisevesssscavesavevevvee 

M'CONTROLLER PROJECTS IN C FOR 8051 

PUGHINGPRAGTIGE, -soxssecnssscsareovecssossensessansnoneinizssesanstesasnebise : 

PIC - YOUR PERSONAL INTRODUCTORY COURSE.......... $46.00 











POWER SUPPLY COOKBOOK ssssssivissvsccsossnasccsssverasvsresseess $99.00 
PRACTICAL RF HANDBOOK 

PRACT. VARIABLE SPEED DRIVES/POWER ELECT. ......... $85.00 
SERVICING TV SATELLITE & VIDEO EQUIPMENT............ $70.00 


TELEPHONE INSTALLATION HANDBOOK............ 
UNDERSTANDING TELEPHONE ELECTRONICS 
VIDEO & CAMCORDER SERVICING/TECHNOLOGV........... $69.00 
VIDEO SCRAMBLING/DESCRAMBLING ..........ce cece $87.00 











THAN RECOMMENDED RETAIL PRICE 








Covers all the analog electronics needed in a wide range of 

higher education programs: first degrees in electronic engi- 
neering, experimental science course, MSc electronics and 
electronics units for HNDs. Text is supported by numerous 
worked examples and experimental exercises. 312 pages 
in paperback. 


A guide to DVD technology and applications, with par- 
ticular focus on design issues and pitfalls, maintenance 
and repair. Ideal for engineers, technicians, students of 
consumer electronics and sales and installation staff. 
As reviewed in Silicon Chip February 2004. 319 pages 
in paperback. 






Anyone interested in ports, transducer interfacing, 

analog to digital conversion, convolution, filters or 
digital/analog conversion will benefit from reading 

this book. The principals precede the applications to 
provide genuine understanding and encourage further 
development. 302 pages in paperback. 


Interfacing C 


283 


A guide to RF design for engineers, technicians, students and 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters and 
receivers, propagation & antennas. 279 pages in paperback. yg 
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Daytime Phone No. ( ) 





Email @ 





LC) Cheque/Money Order enclosed OR 
Charge my credit card — LJ Bankcard LJ Visa Card O MasterCard 
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Signature Card expiry date [| [| 
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ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 





Electronic; ¢ 
Projects 
For Carsipa; 


17 TOP 
CAR PROJECTS 70k BUILD 


IGNITION PROJECTS: High-Energy Universal Ignition System; High-Energy Multispark CDI 
System; Programmable Ignition Timing Module. PIC-BASED PROJECTS: Digital Speed 
Alarm & Speedometer; Digital Tachometer With LED Display; Digital Voltmeter (12V or 
24V). ALARMS & ENGINE MONITORS: Blocked Filter Alarm; Simple Mixture Display For 
Fuel-Injected Cars; Motorbike Alarm; Headlight Reminder. LIMITERS & IMMOBILISERS: 
Engine Immobiliser Mk.2; Engine Rev Limiter. MISCELLANEOUS: 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little Dynamite 
Subwoofer; Neon Tube Modulator. 
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ORDER DIRECT FROM SILICON CHIP PUBLICATIONS 


PO Box 139 Collaroy, NSW 2097 Direct Order Prices: 


Mail orders: 
Phone Orders: 
Fax orders: 
Email orders: 


02) 9979 5644 (9-5, Mon-Fri) Aust: $14.95 (incl. GST & P&P) 
(02) 9979 6503 (24 hrs, 7 days) NZ/asia Pacific: $18.00 via airmail 
silchip@siliconchip.com.au Rest of World: $21.50 via airmail 








